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A THRIET messAcE TO UTILITIES WHICH 


CAN USE A BIT MORE MONEY! 


Y OU who installed Murray 
Reactors years ago have told us time 
and again what a fine protective job 
they've been doing—and they'll keep 


right on doing it, reliable as ever. 


But Murray Reactor design has moved 
forward with motor cars, trains and 
ships. Murray Reactors are better now 
than ever before. But fundamentals 
remain unchanged. That is why Murray 
can modernize your old reactors (Mur- 
ray only)—make them better, thriftier 
to operate—at a fraction of the cost 


of new ones. 


There’s extra cash that any power 
company can use to good advantage 
today. Ask us about this. No cost! 
Metropolitan Device Corporation, 


Brooklyn, New York. 


YourOLD - 


MUB RAY 








Aluminum-shielded Mur- 
ray Reactor-1080 K.V.A., 
600 Amp., 24 K.V. 60 cy- 
cle. Types, capacities, 
sizes for every purpose. 





Above: Single-phase In- 
door Dry Type Reactor. 
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Minimum-Use Customer 
as an Asset 


To the Editor of EtectricaAL WorRLD: 


I read with a great deal of interest 
in the August 27 issue of ELECTRICAL 
Wortp the editorial on the Minimum- 
Use Customer as an Asset. This is a 
splendid editorial. I want to make one 
correction, however. You say, “ex- 
perimenting with 114-gal. electric water 
heaters, thermostatically controlled.” 
You should have said, “experimenting 
with 114-gal. ‘non-pressure’ electric 
water heaters, thermostatically con- 
trolled.” By putting in the “non- 
pressure” feature will bring to the in- 
dustry a new thought in water heating 
—no relief valve needed, as tank 
open to pressure all of the time; cost 
low, as three non-pressure tanks can be 
made out of the same metal used on 
one pressure tank. Heaters can be 
placed at point of use due to their 
lower cost and size. . . 


Davis M. DeBarp, 
Stone & Webster Service Corporation 


Check-up on Progress 
of Better Lighting 


To the Editor of EvectricaL Wor: 


. With reference to ELECTRICAL 
Wortp’s annual Lighting Insert, I have 
an idea that the specific cases tersely 
described by the actual promoters or 
users will be much more forceful and 
acceptable than any other form of 
presentation. I think this is a fine 
job well done. My only concern or 
rather my only recommendations for 
future guidance and best practices in- 
volve the following points: 


l. The utility’s job is to sell its own 
product, but in doing so it has an obliga- 
tion to guide the consumer with sugges- 
tions, unbiased recommendations of good 
equipment or materials. 

- Concurrently, and of probable equal 
importance when considering many re- 
Ported sales of more kilowatt- hours, is the 
matter of making friends. “Have our 
solicitors or lighting specialists merely 
made a sale or have they made a friend 
and convert?” This is not always def- 
initely answered, and I am afraid largely 

Cause the boss pays salaries more often 
or immediate records and less often for 
future up- -building and continuance of 
food will. 

3. The continual addition of kilowatt- 
jours brings all of us closer to the limit- 
ing capac ity of the interior wiring on the 
Customer's premises. Few realize how se- 
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rious is the situation or how troublesome 
it is destined to become with just a few 
more years of present trends. 


4. The artistry and design of lighting 
fixtures has not kept pace with the ap- 
pealing forms of other materials such as 
clothing, furniture or automobiles. Too 
many fixture builders, I fear, have not yet 
learned the lesson of the I.E.S. reading 
lamp. 


5. I am inclined to believe that the job- 
ber’s lighting salesman is not sufficiently 
close to the public utility lighting special- 
ist. If they would gear together the team- 
work would be doubly effective. 


Any one of these items might be ex- 
panded into considerable discussion. 
One wonders, after reading the accounts 
of achievements by public utility rep- 
resentatives, what might be a counter- 
part or parallel story written by each 
one of the customers in all of these 
cases. In short, how do these users 
praise the lighting industry, its fore- 
sightedness, its usable services? 

S. G. Hippen, 
Director of Applied Lighting 
Westinghouse Lamp Division 


| With four of the points made by Mr. 
Hibben—those four which directly per- 
tain to utility operations—few utility 
men would be in disagreement. Indeed, 
in our opinion, the utility industry as a 
whole has earned its present standing 
by adhering to the basic business prin- 
ciples with respect to which this letter 
is a timely reminder. 

The utility job is to sell electric serv- 
ice, and to do so with satisfaction to 
all concerned it must bring its influence 
to bear upon the sale of only those 
types of current-using equipment and 
devices which will result in load com- 
ing onto the lines and result in load 
staying on the lines. This is the first 
job of our home economists and sales- 
men and as extra benefits they create 
for their companies increased customer 
good will and friendliness. 

There is undoubtedly room for closer 
co-operation between the jobbers’ light- 
ing salesmen and the utility lighting 
specialist, much to the same degree as 


Total farms served at end of year.. ‘ 
Total miles of line used for rural service 
Sales per farm (kw.-hr.)........ 

Revenue per farm (dollars) 
Revenue per kw.-hr. (cents)... . 
Number counties ‘service available 
Number townships served. 


Number farms in townships served (1930 U.S. Census) 80.628 
Per cent above farms served.. 
* Decrease. 


TO THE EDITOR 


















this co-operation has been built up be- 
tween the dealers’ forces and the utility. 
Perhaps some of our readers will ad- 
vise us as to their own customers’ re- 

actions to these lighting campaigns. 
—Epirors. | 


Local Press Should 
Print It 


To the Editor of ELectricaL WORLD: 

On July 16 you had an editorial on 
the situation in California, page 45. 

I think this should be copied in 
every newspaper and magazine that is 
willing to print it. The trouble with 
all this sort of thing is that it appears 
in the technical press and does not 
answer what comes out in the daily 
press. I am going to try to have it 
printed locally. 

~T. H. Soren, 
Vice-President, Hartford 
Electric Light Company 


Electrified Farms Rise 


46 per Cent in Year 


To the Editor of EtecrricaL Wor pb: 


The data given in the table below will 
give a fairly complete picture of the 
progress made by Consumers Power 
Company in rural electrification during 
the past two years. 

We wish to call your attention par- 
ticularly to sales per farm in kilowatt- 
hours. You will note that in 1937 the 
average was 1,079, despite the fact that 
there was a 54.7 per cent increase in 
farms added last year, many of which 
were low-use customers. We attribute 
this high average largely to our efforts 
in building kilowatt-hours through our 
lighting service. The following briefly 
summarizes the methods employed: 

From January 20 to May 5, 1938, the 
electrical dealers, Consumers Power 
Company, county agricultural agents 
and Michigan State College have co- 

[Continued on page 106 | 


Increase 
1937 vs. 1936 


1936 1937 Amount Per Cent 
26,700 41,307 14,607 54.7 
are errr 7,056 10,740 3,684 §2.2 
923 1,079 156 16.9 
ae ak 30.57 35.32 4.75 15.5 
Snide 3.31 3.27 0.04* 1.21° 
ace We 46 46 ee 
506 542 36 7.1 
85,355 4.727 5. 9 
33.1 48.4 15.3 46.2 
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A CHAMPION'S record for dependability —that'’s what you get when you take advantage of the low cost of 


Pyranol capacitors for releasing system capacity. Frequent inspections are unnecessary—no moving parts to wear 


out—no adjustments. Once you put Pyranol capacitors on the poles, you can forget them. 


One of the reasons for their long life is the care with which these units are sealed against the entrance of air and 
moisture, which have a tendency to deteriorate the dielectric. A single continuous weld joins the two halves of the 
case with a joint that is both tight and strong. 


During the years in which Pyranol capacitors have been establishing their almost perfect operating record, 
advances in design and factory methods have resulted in 
major price reductions. For example, since 1931 the price 
of a 120-kva, 2300-volt, pole-type capacitor has 
dropped from more than $12 per kva to $7.20. 


Remember Pyranol capacitors when you are searching 
for ways to increase the capacity of your heavily loaded 
circuits. They are easily and quickly installed. A G-E 
representative will be glad to discuss their application 
to your system. General Electric Company, Schenectady, 


New York. 


Welding the two halves of the case to- 


eum FERAL # ELECTRIC 
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Utility Jobs Are Stable 


Labor leaders take the occasion of Labor 
Day to debate their objectives and their accom- 
plishments on behalf of labor. Largely over- 
looked in the themes of the day was the sus- 
tained high degree of stability of employment 
in the utility industry. Data of the Department 
of Labor show that shrinkage of employees 
among electric and gas companies from 1929 
to the 1932 bottom was less than half the 37.4 
per cent drop in employment in manufacturing. 
As of June of this year it was only 7.7 per 
cent under 1929, whereas manufacturing is still 
27.7 per cent short of that mark. 

Taking the inverse of the shrinkage as a 
stability index, it appears that the utilities con- 
tribute two to four times as much to stability of 
employment as does the collective manufactur- 
ing industry. 

As the New York Herald Tribune indicates 
in an analysis of the government data, the 
utilities are now paying out for services within 
1.7 per cent of what they did in 1929, whereas 
general industry is short by 38.7 per cent. 
Also, something like 40 to 45 per cent more is 
being paid each week to the average utility 
employee than to those in general manufactur- 
ing, and only part of that is due to higher 
average hourly wage. Much of it is due to a 
second kind of stability—more hours and days 
per week for utility employees, in contrast to 
the prevailing short work week of curtailed 
industry. 

It should be a matter of great satisfaction 
to employees of utility companies to learn of 
this authentic proof of the stability of the indus- 
try in which they are engaged. In fact, it must 
be so because there is precious little evidence 
of disaffection among them. By and _ large. 
utility employees are contented in earnings 
demonstrated during the last eight years to be as 
stable as was pointed out by the utilities during 
the competitively high wage periods of the war 
and of the late ’20s boom. They can also take 
satisfaction in the fact that they are part of an 
industry which is consistently doing its bit to 
hold national employment at stable levels. 


Consumers should and apparently do sense 
that the utilities are manifestly keeping on their 
payrolls and paying appropriately the compe- 
tent help that is required to keep the “juice” 
always on the lines. Quite rightly there is little 
public support for any one who agitates that 
utility employees are either underpaid or over- 
paid. Facts disprove the first possible claim and 
public psychology disputes the other. 

Here, then, is a subject which is seldom a 
matter of discussion between management of 
any particular utility and its employees, but 
one in which both groups can find much satis- 
faction when they note the industry-wide figures. 
Surely the utilities have a right to be proud 
of their efforts to keep both consumption and 
employment up to stable, profitable levels. It 
affords them the chance to make an enviable 
contribution ‘to nation-wide employment and 
also to purchasing power passed on out of what 
the consumers pay them for service. 

Public relations of a satisfactory nature 
rest primarily on just such basic but unromantic 
situations as that of stabilized employment. 
Generally speaking, the industry has been timid 
about focusing attention on a phase of its 
operations which has been a matter of acute 
distress to other industries. Further, the indus- 
try has had to battle for its very survival under 
a régime which should be giving it credit for 
not only keeping people employed but stimu- 
lating sales so that there would be still more 
electrical jobs of all sorts. 

Whether the present relatively favorable 
status of utility employment can continue de- 
pends on the trend of taxation, of the restraints 
imposed by subsidized competition and other 
impediments. The wage reduction which the 
railroads expect their employees to take are 
also an omen of what utility employees may 
have to face some day as a let-down from 
present happy statistics unless the employees 
link efforts with their employers to divert the 
attacks which undermine the stability that has 
been a shining badge of the utilities all through 
the stress of recession. 





Resistance Welder Feed 


By L. R. BOGARDUS 


Chief Electrical Engineer Packard Motor Car Company, Detroit, Mich. 


ESISTANCE welding is a kind 
of electrical load very different 
from ordinary light and power. 
In fact, its characteristics of low 
power factor, of short time high 
currents and of fixed determination 
to remain forever a_ single-phase 
load are such that when it is present 
in any quantity it not only requires 
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Fittings, clamps, supports and connectors 
for holding, branching, extending, reducing 
and tapping the tubular bus had to be 
invented, designed and made for the job. 


Burndy Engineering Company co-oper 


ated in the designs and made the principal 


fittings. 
1. E. H. copper tube. Hot bus. 
2. Textolite tubing—insulation. 
3. Std. copper tube. Grounded bus 
. Outer reducing coupler. 
. Reducing coupler micarta insulator 
3. Inner reducing coupler. 
7. 45 deg. elbow outer coupler. 
45 deg. elbow inner coupler. 
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separate circuits but requires the 
conductors in them to be arranged 
in special ways. The average plant 
electrician without experience in the 
ways of resistance welders will find 
himself deep in tribulation if he uses 
the ordinary motor load methods of 
wiring in connecting them to the 


Design and details of tubular bus 


9. Tee inner coupler. 

. Tee outer coupler. 

1. Tee micarta insulator. 

2. 90 deg. elbow inner coupler. 

3. 90 deg. elbow outer coupler. 

. Outer coupler. 
5. Micarta disc for inner tube support. 
. Inner coupler. 

. Outer slide coupler. 

. Outer tube polarity connector. 


. 4x2 copper bus for connection take- 


Toggle-inner tube polarity connector, 
. Copper sleeve for toggle lock. 


Regulation is usually the single 
and only problem in welder wiring. 
Conductor heating is a factor that 
in general may be neglected in cir- 
cuit design because although current 
demands are extremely heavy they 
are also extremely brief and the /?R 
losses do not accumulate any appre- 
ciable amount of heat. But the 





22. Micarta tube for sleeve and toggle 
insulation. 

23. Micarta tube for shell support 

24. Micarta shell. 

25. Cambrice tape insulation. ; 

Inner joints assemble flush with outside 
diameter of inner tube, thus presenting 4 
continuous unbroken surface for applying 
the insulating tube. The shrink-fit com 
nectors were solder-tinned and when 1 
stalled the joints were a combination of 
shrink-fitted and sweated connections 

Bus support clamps were of two types 
one rigid, the other permitting long 
tudinal expansion. 


0 
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Has Low Reactance Drop 


Concentric Tubular Bare-Neutral Bus 


Greatly Reduces V oltage Drop in Circuits Feeding 


Heavy-Current, Low-Power-Factor Loads 


heavy currents at low power factor 
produce high resistance and re- 
actance drops and therefore the cir- 
cuit must be short between supply 
transformer and load and the con- 
ductors must be as close together 
as is possible. 

Heavy rubber-covered cables in 
conduit was the first method used 
for welder wiring. But this soon 
exhibited its grave disadvantage of 
dificulty in making taps when 
welder positions were changed or 
new ones added and was _ soon 
abandoned. Next came a pair of 
cables taped together, or sometimes 
four or even more to provide bet- 
ter interlinkage of fields and thus to 
reduce reactance. This method is 
widely used. A third way uses cop- 
per bars, usually four in a so-called 
“interlaced” bus; that is, with ad- 
jacent bars on opposite circuit legs. 
This also is quite commonly used. 
The fourth method, worked out and 
employed in the Packard plant, re- 
duces the reactance drop to a value 






















Tubular bus 





4-4°x 4" in- 
terlaced 
bus in trough, 






Three 500-kva, 
transformers 
onroof 








/ |Second 





g | 


Riser to secon 
third, and |; 
fourth floors: 





This bus i's 
onthe sec- * 
y ond floor 


slightly less than 
the resistance drop 
by the use of two 
tubular buses, one 
inside the other. 
The single-phase 
bus design and 
method of instal- 
lation are shown 
in the accompany- 
ing _ illustrations. 
The outer copper 
tube is of standard 
1-in. iron-pipe size. 
Inside this is a 
“textolite” tube for 
insulation. The in- 
ner copper tube is 
3 in., extra heavy. 
The reason for 
using extra-heavy 
tube inside and 
standard outside is 
to provide approxi- 
mately equal cross- 
sectional areas of 
conductor in each. 











<-Three buses toriser 
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--Three 500-kva. trans. 





load. 


ing off to 
connectcrs 


the 
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Welder energy supply 


Here are three transformer banks in a typical Packard plant 
4,800-volt load center. In the middle are three 500-kva. 
transformers paralleled on single phase for 480-volt welder 
feed. At the left is a 1,200-kva. bank for three-phase, 480- 


volt power. 
for lighting. 


Bus risers and branch 


At right is the riser structure with one bus turn- 
distribution line. Flat bus ‘T- 
simplified the 
nections to the tubular bus. Inner tube connec- 
t.ons taped, outer tube connections left bare. 


Plan of tubular bus circuits 


Loop circuit shown serves a heavily concentrated 
The three circuits on other floors in this 
particular building can later be closed in loops 
when load increase requires. 


At tke right is a 1,000-kva., 230/115-volt bank 







making of feeder con- 
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The conductor areas figure 3,835,- 
000 circ.mil for the inner tube and 
4,040,000 circ.mil for the outer. The 
outer tube is bare and is grounded 
throughout its whole length by its 
attachments to the supporting struc- 
ture, thus greatly simplifying the 
problems of bus insulation and sup- 
port. 

This side of the circuit is also 
firmly grounded at the supply trans- 
formers and welders. The assembled 
bus is provided with tapping points 
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Top—Typical 
welder load 


§ Parts to be welded, held 
in jigs, move along the 
welder line. In the 
upper left corner ap- 
years the tubular bus 
structure with controls 
mounted on it. 


Center — Controls 
mounted on_ bus 
structure 


Bottom—Down 
from the floor 
above 


at 6-ft. intervals for welder connec- 
tions as shown in one of the draw- 
ings. Other drawings show the 
method of taking off bus branches 
and for making reduced capacity ex- 
tensions. 

The tubular bus is used in two 
buildings, each served by a single- 
phase bank of three 500-kva.. 
4,800/480-volt transformers fed 
from the system of the Detroit Edi- 
son Company. The transformer sec- 
ondaries in each bank are tied to- 


gether and from each are taken 
three circuits running to the three 
floors of the buildings served. [p 
one building the tubular construc. 
tion is continuous from the trans. 
former bank, the three buses occupy. 
ing corners of a square section steel 
frame which runs horizontally from 
the transformers to the center of the 
building and rises to the three floors 
above. In the other building. the 
one first equipped, the tubular buses 
are used only on the working floors. 
feed to them being by interlaced bus 
dropping down from the transformer 
bank, which in this case is on the 
roof of the building. 


Voltage drop low 


All tubular bus circuits are of the 
“tree” type except one loop which is 
shown in the plan drawing. The six 
circuits are of varying length, the 
longest about 500 ft. Tests show a 
voltage drop of about 0.13 per cent 
per 100 ft. of bus for a welding cur- 
rent of 1,000 amp. at 480 volts and 
40 per cent power factor. 

A sort of by-product advantage of 
the tubular bus is that the steel 
frame in which it is carried fur- 
nishes an excellent place for mount- 
ing the welder control equipment. 
All breakers, timers and contactors 
are thus attached to the bus structure 
except in a few cases of pneumatic 
control in which the timers and con- 
tactors are at the welders, with only 
the breaker attached to the overhead 
bus frame. 

It is impracticable to state exactly 
the number and connected load of 
welders on the tubular buses because 
they are being continually moved 
about, old ones replaced and new 
ones added. At the time of writing 
there were nearly 500 installed of all 
types, spot, butt, seam and_ projec: 
tion, including three large multiple 
hydromatics. The total connected 
load on the six tubular bus circuits 
is of the order of 18,000 kva. This 
load, because of its extremely high 
diversity factor, is very easily 
handled by the 3,000 kva. of trans: 
former capacity installed. As a mal- 
ter of fact, the connected load could 
probably be doubled or even more 
greatly increased without overload: 
ing the transformers. No appreci 
able heating of the bus has been ob- 
served, but if this ever becomes 4 
problem forced air cooling through 
the inside tube suggests itself as an 
easy solution. 
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anges Favored by Duke 
to Bolster Average Bull 


Direct Merchandising, Based on Three 
Basic Appeals, Without Subsidies to 


Dealers or Allowances for Wiring 


By JOHN PAUL LUCAS 


Merchandising and Advertising Manager, Duke Power Company, Charlotte, N. C. 


HE Duke Power Company is 

devoting a great deal of at- 

tention to the residential cus- 
tomer because (1) we are able to 
bring the advantages of the elec- 
trical standard of living to more of 
our people; (2) we are able to se- 
cure a greater appreciation of the 
value of our service; (3) there is a 
larger opportunity in the residential 
field for us to expand the more lib- 
eral use of our services; (4) we can 
assist the company in maintaining 
its financial soundness by seeking 
new sources of revenue to compen- 
sate for rate reductions and con- 
stantly increasing taxes; (5) be- 
cause the residential load has a low 
mortality compared to other classes 
of loads. 

Our distribution of customers is 
such as to lend itself to promotion 
of minor as well as major appliances 
and we have proceeded for the past 
several years to develop loads along 
both lines. 

As an example of the situation 
which we face, a recent summary of 


our distribution is approximately as 
follows: 


Average Monthly Percentage of 


Bill Customers 
Under $1.00 


20 per cent 
$1.00 to $2.00 


30 per cent 
18% per cent 
20 per cent 
10 per cent 
1% per cent 


$2.00 to $3.00 
$3.00 to $5.00 
$5.00 to $10.00 
Over $10.00 per month 


It will be seen, therefore, that 50 
per cent of our residential customers 
use less than $2 worth of electric 
service per month, which is due in 
part to low rates for the service and 
to a low minimum bill of 80 cents, 


Evecrrica. Wort + September 10, 1938 


which, by the way, is only 5 cents 
a month higher than the TVA basic 
residential schedule. 

This distribution of bills obtains 
even though out of 150,000 residen- 
tial customers we now have more 
than 70,000 refrigerators, which is a 
saturation in line with the national 
averages. 

We are using lighting mainly to 
improve the general level of bills 
for roughly half of our customers, 
and the other half are being sold the 
major appliances, especially the 
range and the water heater. 

With reference to the major ap- 
pliances, we feel that we should focus 
our attention along these lines on 
the customer who is using light, mi- 
nor appliances and the refrigerator. 
for we have found that there are 
several important factors which are 
characteristics of this customer and 
with which we, as a utility company. 
are personally acquainted. 

For example, the customer who 
is now using light, minor appliances 
and the electric refrigerator is (a) 
more receptive to a broader use of 
electric service because he has pur- 
chased refrigeration and understands 
the high value of this service (by 
that we mean he has had experience 
of a personal nature with the fact 
that he pays a very low price for a 
very excellent and useful service) : 
(b) this customer is inclined to be 
logical because he has heretofore 
made decisions to buy the electric 
refrigerator on a straight business- 
like basis, that is he has convinced 
himself that he should buy the maxi- 
mum of convenience in modern re- 


frigeration on the basis that it is the 
cheapest in the long run; (c) he is 
possessed of buying power, as evi- 
denced by his purchase of a refrig- 
erator, and he has a credit standing 
with the company, which reduces his 
business risk; (d) upon completion 
of his payments on the refrigerator 
the customer has available a_pur- 
chasing power which can be utilized 
for another product or service of 
our company. 

For these reasons, therefore, we 
feel that it is sound merchandising 
to confer with this customer regard- 
ing the purchase of an electric range. 
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Our experience with the electric 
range has been very favorable. For 
example, we thought originally that 
it would cost us approximately $75 
for transformers and other equip- 
ment necessary for range _ installa- 
tions. However, we have been agree- 
ably surprised at the diversity which 
has resulted between customers using 
electric ranges and surprised also at 
the small peak responsibility im- 
posed on our system by the electric 
range load. We found on our sys- 
tem that the 5-kva. transformer could 
handle up to three ranges under or- 


Table I—Major Appliance Sales 


(Includes sales [estimated] by dealers) 





Water 


Refrigerators Ranges Heaters 


1935 692 
1934 Tet 1,538 x 
1935 3! 1,679 384 
1926 9: 3,363 980 
1937 3,506 4,226 1,173 


Totals —- 70,681 11,498 2.537 


Table Il—Residential Sales 


Aver, Aver. 
Rate Bill 
5.25 $33.60 
5.04 33.50 
4.56 32.40 
4.20 32.90 
3.95 


dinary load conditions and that a 
10-kva. transformer could adequately 
handle the load imposed by seven or 
eight electric ranges. This is due to 
the fact that the ranges do not come 
on our lighting peak except for a 
month or two in the winter, and even 
then for only a brief period. 

The company does not assume the 
burden of range wiring as this part 
of the installation is owned by the 
customer. It is financed in the usual 
way, in that we add the cost of the 
range wiring to the cost price of the 
range, and both the range and the 
cost of the wiring are paid for by the 
customer at the same time. The serv- 
ice wire and other parts of the com- 
pany’s property located beyond the 
point of delivery are a part of the 
company plant and naturally, in ac- 
cordance with standard accounting 
practice, are capitalized. The range 
wiring from the meter to the range is 
done by contractors for a price which 
averages about $20 and is paid for, 
for reasons stated above, by the cus- 
tomer. We inspect these installations 
upon their completion to see that 
they are safe and adequate. 

We have found that it is possible 
for us to extend very liberal terms 
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to the purchaser and at the present 
time the terms are $5 down with 24 
months to pay, compared to a term 
of 30 months which was in effect up 
to a short time ago. So large a pro- 
portion of customers buy on terms 
that our quoted price is the installed 
price with a reasonable carrying 
charge included. We have been able 
to stimulate the sale of ranges also 
by allowing a $10 deduction for old 
cook-stoves which are actually re- 
moved from service. The sales com- 
mission usually paid is approxi- 
mately $12.50 per range. In addi- 
tion we give a bonus of $3 to em- 
ployees who submit leads to us which 
result in the actual sale of a range. 
half of this bonus to the employee 
being assumed by and paid for by 
the company and the other half of 
the bonus to the employee being paid 
by the “salesman who completes the 
sale. 

We have not experienced difh- 
culties with respect to range service. 
We have avoided expensive service 
costs despite a liberal service policy. 
We have disregarded the limitations 
of the ordinary service period for 
electric ranges, the user paying only 
for the parts required, but making 
no payment for the time spent in re- 
pairing the range. Our home econo- 
mists see that the purchaser of the 
range is started off in the right di- 
rection, and perhaps this is one rea- 
son why, with 2,700 ranges in Char- 
lotte alone, all of the calls in that 
city are taken care of by one service 
man. Furthermore, and we _ think 
this is very important, our trade-in 
arrangement is such that we remove 
at the outset the most serious and 
expensive service problem. 


Dealer relations 


We feel that we enjoy the respect, 


friendship and co-operation of the — 


dealers in our territory. Both the 
company and the dealers wish to see 
increasing sales; the dealer of prod- 
ucts and the company of service, and 
both parties work toward this com- 
mon goal. 

In the past eighteen months par- 
ticularly we have given approxi- 
mately two-thirds of our newspaper 
space to promotion of dealers and 
probably 90 per cent of our radio 
time for the same purpose. As we 
are planning our major appliance 
sales programs, many dealers will 
ask us the details in advance as to 


the time of the campaign, the dura. 
tion, terms, etc., as they find our 
campaign stimulates the customer’s 
interest in the appliance and results 
in increased sales for the dealers. 


Basic advertising appeal 


Our electric range advertising ap- 
peal has been concentrated on stress- 
ing three primary principles which 
we believe, from our own experience, 
carry the greatest weight for the 
customer. First, we advertise that 
it is as easy for the customer to buy 
an electric range as it is for him to 
buy any other form of competitive 
cookery. We meet this condition by 
offering the terms stated above. Sec- 
ond, we advertise that it is as eco- 
nomical to operate as any other form 
of cooking, and reference to the ex- 
perience of our customers and to 
our rates will bear witness to this 
fact. Third, we advertise that, con- 
sidering the extra years of excellent 
service which the customer gains 
from the electric range, the electric 
range is the cheapest investment in 
the long run for the customer. 

Results of our efforts with respect 
to range sales by our company and 
estimated sales of dealers are shown 
in Table I, covering each year from 
1933 to date. During this period, 
and especially during the past two 
or three years, sales by dealers have 
consistently and constantly increased. 
These results with our dealers have 
been achieved without subsidies of 
any kind from our company. No 
bonuses, no absorption of wiring 
allowances, no_ installation allow- 
ances are in our program, and the 
responsibility for servicing ranges 
which are sold by dealers rests where 
it should properly rest, and that is 
with the dealers themselves. The 
services of our home economists. 
however, are available for getting 
the customer of a dealer started off 
right in the use of her range. 


The water heater 


It will be noted from reference to 
Table I that we have rather recently 
become interested in the electric 
water heater as a source of new load. 
We have felt that here was a new 
source of residential load which (1) 
would be made available to our cus 
tomers on a competitive basis; (2) 
would present practically no service 
problems to the company, and (3) 

[Continued on page 112] 
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Adapters Make Spare 
Bushings Interchangeable 


By ORIEN A. PENDLETON 


___ TRANSFORMER RECORD Empire District Electric Company, Joplin, Mo. 
INTREECE NORTH |‘ 8-15-26 . 








URING the hot, dry summers 
of 1934 to 1936 many oper- 
ating companies experienced 

a period in which the number of 
ELEC. SPEC. —— —— bushing failures was unprecedented. 
SS a ae The industry immediately became 
#4 OUT DOOR—WAFER fyseCOOLED—COST F. 0. B “bushing conscious’ and much 
pwc N.P. SI CASE P. 1019 DATE PUR e e 

BUSHINGS PRIMARY PAGE 208 V_ SECONDARY § money 1s being spent testing. re- 
aaa — a caEe claiming and replacing them. 

Over a period of years many 
changes have been made in bushing 
design, with the result that a large 

percentage of station equipment, even 
that made by the same manufac- 
turer, has bushings that are not in- 
terchangeable with modern ones. 
Individual bushing replacements in 





Fig. 1—Start here to find a replace- 
ment bushing 


This is a typical transformer record ecard 
from the location file. Each transformer 
ind oil circuit breaker has a record card 
filed by substations in alphabetical order. 
From this card the primary bushing data 
page is shown to be No. 208. Look now 
at Fig. 2. 


_----4-holes tapped 
£"US.S. 


ITEMS FOR INSTALLATION 99° B.C. 


1] 8-'A" U.S.S. HEX.NUTS 


8-2" CUT WASHERS _ 


4-Y2"«2A"U.S.S.CAP SCREWS 
2-GASKETS 


Gaskets to 
be 2 "or %."" « 
approved mat 


POSSIBLE REPLACEMENTS 
DWGS SECAT [PAGE [ADAP 





Fig. 2 (left)—The bushing and its possible replacements 
Fig. 3 (right)—One of the adapters 


Vig. 2—This page, 208, shows a detailed drawing of the 33-kv. bushing originally installed 
ey the particular transformer. All dimensions are given on the drawing and from these 
adapters for replacement bushings have been designed. Under the column designated 


“Possible Replacements” are listed the available bushings, with adapters when so indicated, 
Which can be placed immediately in the transformer in case of a bushing failure. This 
_ shows five bushings, both old and modern types, which by the use of adapters hav 
‘een made available for tlie transformer. 


Fig. 3.— Here is a detailed drawing of a typical adapter used with two of the bushings 
in the ‘Possible Replacement” list shown in Fig. 2. This drawing is used for the actual 
Construction of the adapters. The manufacturing cost of adapters is small. They have 
ho depreciation or maintenance, require small storage space and are easily handled. 
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Fig. 4—Some of the adapters 
carried in stock 


Note the various lengths to provide tha: 
proper clearances be maintained in the 
equipment. The finisted installation is 
carefully checked to insure the proper oil 
level on the bushing. This is necessary as 
it is desirable for a flash-over to occur 
outside the equipment rather than in 
ternally. 





Bo ROO 


Fig. 5—Several adapters applicable 
to one bushing 


This picture shows a bushing with six of its 
idapters making it applicable to seven dif 
ferent types of equipment. As old bush 
ings fail, modern ones can always be used 
to replace them. This flexibility of bushing 
replacements makes it economical to carry 
spares for equipment serving small out 
lying loads. 


each local district would be very 
expensive not only from the original 
cost but also on account of storage. 
maintenance and record expense. 

In order to cope with this situa- 
tion the Empire District Electric 
Company devised a system whereby 
the bushings in stock, as well as 
modern types purchased, could be 
installed on any equipment on the 
system in a reasonable time. By 
the use of adapters a small number 
of bushings can be made to serve 
a wide variety of equipment. Adapt- 
ing transformer bushings to oil cir- 
cuit breakers is an example of the 
flexibility that can be obtained. 

Considerable data must be ob- 
tained in the field before the adapter 
system is placed in operation. Accu- 
rate measurements of the apparatus 

[Continued on page 111} 
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Cleaning Chimney Gases 
by Wet Separation 


By A. G. CHRISTIE 


Professor of Mechanical Engineering Johns Hopkins University, Baltimore, Md. 


RY systems of removal of solid 
particles from chimney gases 
present the problem of dis- 
posal of the fine, dry and dusty ma- 
terial collected. In some cases it is 
wetted in order to convey it to a suit- 
able location in suitable consolidated 
form. The dry systems were dis- 
cussed in the ELecTricaL WorLp 
August 13, 1938. In the wet system 
the solid particles are wetted and 
washed out with the effluent, the 
oxides of sulphur are absorbed to 
varying extent by the wash water and 
the resultant effluent (usually dis- 
charged into the circulating water) 
may be neutralized by the natural 
alkalinity of this water. In some lo- 
cations it must be neutralized by 
lime before allowing it to flow away. 
Removal of dust by some form of 
wet catcher or washer forms the basis 
of many systems. Water, when com- 
bined with the oxides of sulphur or 
with carbon dioxide from the flue 
gases, lowers its pH and the effluent 
may become corrosive. A _ problem 
with most washers is to maintain the 
metal parts under such conditions. 


, ‘ | 
} NIA 4 xX WA 


1—Murray washer an early form of 
wet cinder catcher 


44 (708) 


An early form of American wet 
cinder catcher was the Murray type 
(Fig. 1), which was installed on 
stoker-fired boilers operating at low 
rates of firing. Gases are deflected 
downward against the surface of 
water by a sloping counterbalanced 
baffle plate. The coarser dust and 
cinder particles, together with much 
fine ash, are thrown by inertia into 
the water as the gases turn sharply 
around the bottom of the baffle. The 
resultant sludge is drained periodi- 
cally from the hopper-bottomed water 
chamber. First cost of this installa- 
tion is low. Its efficiency is said to 
be about 75 per cent where stoker 
loadings are not large. It has not 
been used with boilers operated at 
high ratings. 


Hudson Avenue and Lakeside 


In the Hudson Avenue type of wet 
cinder catcher the flue gases are 
divided (Fig. 2) into thin streams 
and are deflected downward by tri- 
angular steel plate elements which, 
by their toward their 
mouth, increase the gas velocities. 


construction 


Plan Showing 
Arrangement 
of Elements 


ove 


Cinder and ash particles are _pro- 
jected into water at a level of about 
7 in. below the discharge openings. 
The gases, on sharp reversal, rise to 
the outlet breeching at low velocities 
through wide openings between the 
discharge elements. Splash plates 
prevent waves in the water. Flushing 
nozzles remove the floating cinders 
through an overflow, while other 
sluicing nozzles periodically remove 
the heavier particles from the bottom 
of the tank. Metal surfaces exposed 
to liquids are coated with porcelain 
enamel. Collection of dust on metal 
parts must be removed by rodding 
about once daily. First cost of these 
units is moderate, though corrosion 
causes much maintenance. Efficiency 
reported about 85 per cent. 

A wet type of washing in another 
form (Fig. 3), consists of a_hori- 
zontal concrete chamber adjacent to 
the base of the stack. The gases first 
pass through a curtain of fine spray 
from a bank of high-pressure nozzles 
at the entrance of the washing cham- 
ber. These sprays should wet each 
ash particle and thereby increase its 


yp calarrangement 
Ota set of plate washing 
nozzles 


1 Circulat ng | 
water nozzles TT 
aN 
Peale 


“ Observation 


door- “a 


Water /eve/ 


Water fo 
plate wash 
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“Shuicing water 
header 


\ Circulating water 


overflow pipe 


Fig. 2—Flue gases divided into thin streams 


in Hudson Avenue wet cinder catcher 
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weight. Gases enter the base of the 
stack tangentially, and the centrifu- 
gal action, resulting from this direc- 
tion and aided by a baffle, throws the 
heavy wetted dust and ash particles 
against the walls. Other flushing 
nozzles wash the dust accumulations 
into a settling pit located outside of 
the stack, from which it is easily re- 
moved. The fine spray does not de- 
teriorate the concrete walls, which 
are actually protected by a layer of 
adherent ash several inches thick. 
Main difficulties have been the pre- 
vention of corrosion of the piping 
by the acidulated water and the clog- 
ging of nozzles. About 20 g.p.m. of 
water is required by the high-pressure 
sprays and 30 g.p.m. of low-pressure 
flushing water per 100,000 c.f.m. of 
flue gases. The initial cost would ap- 
pear to be low. The efficiency is said 
to be about 85 per cent. 

A similar type of washer has been 
installed on the chimneys of one of 
the central stations in Boston. 


Spray-zone and gas scrubbers 


Still another fly ash catcher has its 
gases entering the catcher (Fig. 4). 
and deflected downward by suitable 
baffles, passing into a fine downward 
spray from a bank of nozzles. These 
wet the dust particles and project 
them into the water in the bottom of 
the chamber. Most of the remaining 
dust particles are caught on corru- 
gated eliminator plates in the gas out- 
let which are also wetted by sprays 
from above. These eliminator plates 
can be washed down by movable 
flushing sprays. The collected refuse 
is flushed from the chamber to set- 
tling basins. This catcher is more 
expensive than the Hudson Avenue 
type. It is said to remove about 90 
per cent of the solid constituents of 
the gases. No data are available upon 
gas resistance, nor is information 
available regarding metal corrosion. 

Consisting of a steel shell lined with 
acid-proof brick set in acid-proof 
mortar is the Pease-Anthony gas 
scrubber. The gas enters tangenti- 
ally (Fig. 5) at the base and leaves 
through a central opening at the top. 
A manifold carrying hardened lava 
atomizing nozzles is placed in the 
center of the scrubber to provide the 
wash water. Water and solid matter 
pass out of the base of the scrubber 
to a settling cone. The wash water is 
recirculated, while the solid particles 
are removed to special settling tanks. 
About 150 to 200 g.p.m. of wash 
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Fig. 3.—Lakeside wet washer has 
horizontal concrete chamber 
adjacent to stack base 


water is pumped per 100,000 c.f.m. 
of gases at full rating. The pressure 
drop at rating is about 1.5 in. of 
water. Exposed metal parts are rub- 
ber lined. No figures are available 
on cost. High maintenance has been 
experienced, due to the acid forma- 
tion in the wash water where the pH 
at outlet varies from 1.75 to 3.0. The 
efficiency is reported to range from 
85 to 95 per cent. 

Flat elements of acid-proof tile ar- 
ranged in a zigzag arrangement be- 
tween top and bottom tanks and the 
two side walls comprise the Riley flue 
gas scrubber. Water is fed (Fig. 6) 
to the top tank and passes evenly 
through orifices to all vertical ele- 
ments. The elements are spaced to 
divide the gas into thin streams. Ed- 
dies, due to staggering, throw the 
solid particles against the water films 
on the elements which carry all en- 
trained solids to the lower tank. The 
solid matter then passes through a 
drain to a settling basin. No cost 
figures are available. This scrubber 
requires about 280 g.p.m. per 100.- 
000 c.f.m. of flue gases. Its efficiency 
is said to be about 90 per cent from 
half to full rating. 

A similar system is in use at Shang- 
hai, China. The flue gases flow in a 
horizontal direction through washers 
which are of rectangular cross-section 
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Fig. 5—Pease-Anthony gas scrubber 


(709) 45 





a 


Fig. 6—Riley flue gas scrubber 


and the removal of fine ash is effected 
by impingement of gas against wetted 
surfaces of boards standing vertical 
and arranged in herringbone fashion. 
Centrifugal spray nozzles are ar- 
ranged around the walls at the en- 
trance end. Curtain sprays in front of 
the entrance to the baffle boards keep 
these continuously wetted. Dust accu- 
mulations on these baffle boards are 
periodically washed down in one 
section of the washer at a time, 
dampers being provided to restrict 
the flow of gases through the section 
being washed down. 

Other baffle boards similar to 
those described are placed at the out- 
let end of the washer to serve as 
eliminators of excess moisture from 
the flue gases. At normal boiler out- 
put the velocity of gases through the 
washer is about 15 ft. per second. 
The washer casings are of steel 
plate with Portland cement concrete 
linings about 2 in. thick to protect 
the steel from corrosion. The dust 
loading of the gases at the washer 
inlet is high at this plant, being 
about 6.8 grains per cu.ft. at 68 deg. 
F. and 30 in. barometer. This washer 
is reported to remove about 90 per 
cent of the dust in the gases. It re- 
quires about 5 g.p.m. of wash water 
per 100,000 c.f.m. of gases at normal 
temperature and pressure. While no 
costs are available, this equipment 
should not be expensive. 

Sloping non-metallic elements on 
the outer circumference of which 
threads are turned, giving about 
twice the superficial area of a plain 
tube, comprise the diamond deduster 
(Fig. 7). Water is fed from an 
overhead tank through orifices into 
cups at the top of each element. It 
runs down the spiral threads, which 
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insures an even wetting of all sur- 
faces. The staggered position of the 
elements causes eddies which throw 
solid particles against the elements 
and the water carries this dust to the 
tank at the base. No figures are 
available on the cost of this scrubber 
nor on the water requirements. Effi- 
ciencies of 90 per cent at full capac- 
ity are claimed. The pressure drop 
varies from 0.2 to 1.2 in. of water. 

Temperature drop of the gases in 
the case of the Murray and Hudson 
Avenue washers is relatively small. 
Spray and contact washers of the 
last three types may lower flue gas 
temperatures from 100 to 250 deg. 
F., with resultant decreases in chim- 
ney draft. 


British practice more elaborate 


Several British central stations 
have been equipped with elaborate 
systems for washing and cleaning 
the flue gases. These systems are 
costly both in installation and in 
operation. They are deemed neces- 
sary on account of local conditions, 
which in general do not exist in ag- 
gravated form in our American 
cities. Those interested in these 
foreign developments will find them 
fully described in “The Application 
of the Battersea Power Station of 
Researches into the Elimination of 
Noxious Constituents from Flue 
Gases,” by Hewson, Pearce, Pollitt 
and Rees, presented before the 
Society of Chemical Industry (Eng- 
land) in 1933, and in “The Removal 
of Smoke and Acid Constituents from 
Flue Gases by a Non-effluent Water 
Process,” by Pearson, Nonhebel and 


Section 


Fig. 7—Diamond deduster 


Ulander, betore the Institute of Fuel 
(England) in 1935. 

There is a tendency in certain 
washers for the flue gases at high 
ratings — and consequently high 
velocities—to carry fine drops of 
water out of the scrubbers. These 
may be troublesome in the chimney 
or, if carried to the top of the chim. 
ney, may cause deposits of rain drops 
in the neighborhood of the plant. 
Hence consideration must be given 
to means for catching or eliminating 
these droplets. In one case hot air 
is added to the leaving gases to raise 
their temperature well above the dew 
point. As previously noted, the elec- 
trostatic precipitator will be tried in 
England for catching these water 
droplets. 


Fan erosion protection 


Induced draft fans, if placed in 
front of the gas cleaning devices, are 
subjected to severe erosion from cin- 
ders and ash particles. When placed 
beyond wet washers the humidity in 
the gases causes some condensation 
on fan parts. Subsequent acidula- 
tion of these moisture deposits leads 
to rapid corrosion. In such cases 
protection must be given to the ex- 
posed metal parts of fans and ducts 
or non-corrosive materials must be 
used. 

The purpose of the wet types of 
catchers so far discussed is primarily 
to remove solid particles from the 
flue gases, since all smoke control 
regulations are based upon the de- 
gree of blackness of the flue gases 
leaving the stack. In many cases it 
is also desired to remove all large 
cinders or ash particles that would 
tend to settle from the chimney dis- 
charge in the immediate neighbor 
hood of the plant. 

An incidental effect of such wel 
washing is the removal of most of 
the SO, content of the flue gases. 
with resultant increase in acidity of 
the wash water. SOz is less soluble 
than SO; and only a portion of it #8 
removed by the wash water. The 
later oxidation of sulphurous to sul: 
phuric acid adds further to the 
water’s acidity. Some COz will also 
be partly dissolved, which also im 
creases the corrosiveness of the ef- 
fluent water. 

The disposal of wet sludge, formed 
by the recovered dust, offers some 
problems owing to its very fine siz 
and its slowness in drying. At pre* 
ent it is only used for fill. 
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Yarn Color Matched 
Under Carbon Dioxide Light 


HERE accurate color match- 

ing is as important an opera- 

tion as it is in carpet manu- 
facture it must be done not only under 
identical conditions throughout the 
plant, but done as accurately on dark 
days as bright. Matching of yarn 
colors is now done at night in the 
Yonkers, N. Y., plant of the Alexan- 
der Smith & Sons Carpet Company. 
This has been possible since the in- 
stallation of eleven 625-watt carbon 
dioxide lamps in the departments 
where color matching is done on a 
production basis. Quality of the light 
output of these lamps is claimed to be 
98 per cent of that for “overcast” 
north sky light. Its luminosity curve 
as compared with north sky light and 
the light from a tungsten filament 
lamp is shown in the accompanying 
curve. 

Colors were formerly compared in 
this plant under daylight and then 
only when daylight was adequate. 
Since no matching was possible on 
dark days or at night the increased 
production arising from the oppor- 
tunity for continuous matching under 
these lamps at all times, day or night, 
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lamp compared with cloudy north sky 
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These curves were obtained by multiplying 
. energy values at each wavelength by 
® standard visibility function. Energy 
a for the COo lamp were taken in 10- 
ae bands from 400 to 720 millimi- 
Te 8 with measurements made by Electrical 
esting Laboratories. 
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more than justified the $3,850 in- 
vestment involved. 

Lamps were installed in the plant 
only after a trial period, at the end 
of which the colorists agreed to judge 
colors exclusively under the lamp. 
Men in this plant with 30 to 40 years 
experience in judging colors report- 
ed that light from the carbon diox- 
ide lamp was better than average 
north light, although perhaps not 
quite as good as the best north light. 
The method of mounting the lamps in 
“judging boxes” is shown herewith. 

The eieven lamps installed in the 
Yonkers plant are divided among 
five departments. Constant inter- 
comparison of yarn colors between 
these departments made it essential 
that judging be done under exactly 
the same conditions in each case. 
The lamps are divided as follows: 


Axminster and velvet design depart- 
ments 2 


Colors are selected for use in new rug 
designs 
Yarn room Sale sanors 2 
Color of production yarn compared with 
design standards 
Axminster setting ......... a1 ; 1 
Bobbins of stock yarn are compared 
after storage with production yarn with 
which they are to be used. 
Dyeing department , fe a 
Compare color of yarn from vats against 
color specifications. 
Color house—drum dyeing 1 
Comparison of yarns against specifica- 
tions. 


Construction of the lamp 


Fundamentally the Barkon-Frink 
carbon dioxide lamp used at this 
plant is a gaseous discharge tube con- 
sisting of 25-mm. pyrex glass tubing 
containing carbon dioxide gas at a 
pressure of 0.09 to 0.11 mm. of mer- 
cury. Like most gaseous discharge 
lamps, resistance of the carbon diox- 
ide lamp decreases with current in 
the tube. This demands the use of 
a luminous tube transformer which 
regulates the output voltage so that 
it will decrease with current demand. 
With this transformer the tube imme- 
diately reaches a condition of equi- 
librium in which the voltage is just 
sufficient to cause a current flow of 





Carbon dioxide lamps supply artificial 
daylight of a quality that permits day 
or night color matching of carpet yarn 


Illumination on floor of this color match- 
ing box is 60—65  ft.-candles. Carbon 
dioxide lamp is mounted 22 in. above the 
table. Note luminous tube transformer un 
der floor of the box. 


a predetermined value. In the car- 
bon dioxide lamps installed this cur- 
rent is 350 milliamperes with a 5,000- 
volt transformer supplying 15 ft. of 
tube bent to form a grid. 

Since the carbon dioxide lamp em- 
ploys a complex and chemically ac- 
tive gas operating in a narrow pres- 
sure range some means is necessary 
for admitting gas to the tube to re- 
place that which disappears. This 
must be done without disturbing the 
gas pressure in the tube. It is done 
with a “baratron,” an electronic tube 
sealed to the discharge tube. The 
source of gas is a vial of lead oxalate, 
also sealed to the discharge tube. 
When the lead oxalate is heated it 
evolves gas at a definite rate, depend- 
ing on the amount of heat applied. 
Current to an electric heater in the 
vial is controlled by the baratron 
through a thyratron relay. As pres- 
sure in the tube drops, the baratron 
supplies more heat, increasing the 
rate of carbon dioxide generation. 
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Forced Air Cooling 
for Existing ‘Transformers 


Installations Should Be Engineered With Due Regard 
to Copper Temperatures, Heat Gradients in Oil, Equipment 
Cost and Operation, Capitalized Costs of Losses 


By J. I. ONARHEIM 


Transformer Engineer Allis-Chalmers Manufacturing Company, Milaaukee, Wis. 


RACTICALLY any self-cooled 
Prove transformer can have its 

output increased by the addi- 
tion of suitable forced air-blast equip- 
ment. This added capacity in many 
cases permits the use of an existing 
transformer and thereby avoids the 
purchase of a larger and consequently 
more costly unit. 

In the majority of cases air-blast 
equipment is used only for short pe- 
riods of time, usually in the hot sum- 
mer months when the ambient tem- 


Cost, Thousands of Dollars 


1,000 5,000 10,000 15,000 


20,000 25,000 
Kva. 


perature approaches the top limit. 
Air-blast cooling requires some main- 
tenance and supervision to make it as 
dependable as self-cooling. For this 
reason it is not an ideal solution to 
problems involving continuous over- 
loads on transformers. 

The percentage of increased capac- 
ity gained over the self-cooled rating 
by means of forced air-blast equip- 
ment depends upon the characteris- 
tics of the transformer and the area 
of radiating surface on the case. In 


Cost, Thousands of Dollars 


30,000 35,000 40,000 


Costs of adding air blast 


These costs are only approximate because the conditions are greatly variable among instal- 
tations of forced air equipment on existing transformers. 
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general, the rating of transformers 
500 to 2,500 kva. can usually be in- 
creased 25 per cent and of those above 
3,333 kva. 334 per cent. The reason 
for the greater increase over the orig- 
inal kva. capacity in the larger trans. 
formers is that in them the ratio of 
the convection to the radiation surface 
is greater. For transformers below 
1,000 kva. forced air-blast equipment 
has generally been found to be un- 
economical. 

The cost of forced air-blast equip- 
ment averages from 73 to 10 per cent 
of the cost of the transformer in- 
volved. For example: 

The price of a 5,000-kva., 115,000-volt, 
self-cooled transformer is about $15,000. 
Adding forced air-blast equipment to in- 
crease the rating one-third, or to 6,667 
kva., would cost about $1,150, or between 
7 and 8 per cent of the original cost of the 
transformer. The increased kva. output 
is obtained in this case at a price of 69 
cents per kva., while the purchase price per 
kva. with the transformer self-cooled only 
is $3. The accompanying curves show the 
approximate costs of adding forced air- 
blast equipment to single- and three-phase 
transformers of various kva. and voltage 
ratings. ; 

On the other hand, the purchase price 
per kva. of smaller transformers is greater. 
For example, a self-cooled, 1,000-kva., 23,000- 
volt unit would cost about $3,250. Forced 
air-blast equipment to increase the capacity 
25 per cent, or 1,250 kva., would add about 
$400, which is more than 12 per cent of 
the original cost. Here the increased ca- 
pacity is obtained at a cost of only 32 cents 
per kva., as compared with $3.25 per kva. 
for the self-cooled rating. 


Installation usually simple 
The actual installation of forced air- 
blast equipment to existing trans: 
formers is comparatively simple when 
several blowers, or fans, are applied 
as shown in one of the accompanying 
illustrations. Each fan, motor and 
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Multiple fans are usually best (at left). 


hood can be bolted directly to the 
radiators and the necessary motor 
power supply and control leads can 
he attached very easily to the radia- 
tors or to the tank. Even where cool- 
ing tubes are used on self-cooled units 
in place of the conventional radiators 
several individual blowers can usually 
be installed to provide a sufficient 
amount of cooling to obtain a reason- 
able overload. 

Instead of a number of small, sep- 
arate blowers a single large blower 
employing the duct principle is some- 
times used on transformers where 
cooling tubes are installed in place of 
radiators, and it has also been used 
with the conventional transformer ra- 
diators. as shown in another illustra- 
tion. This method of forced air cool- 
ing usually has the disadvantage of 
being more difficult to apply and of 
being not so dependable as the use of 
several small blowers. If trouble 
should develop in the single large 
motor or blower the complete forced 
air system is inoperative, whereas if 
trouble develops in one small blower 
of a group the transformer can still 
carry considerable overload with the 
remaining blowers without exceeding 
safe operating temperature. Another 
reason why preference is usually 
given to systems employing several 
small blowers is that less power is 
required than for a single large 
blower. or fan. 

Another method of obtaining ad- 
ditional cooling is to apply a blower 
at each end of a transformer, as illus- 
trated. Although this method pro- 
vides a large volume of cooling air to 
the radiating surface and has advan- 
lages from the standpoint of con- 
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Single blower usually less 
advantageous 


tinuity of service over the single- 
blower type, it still does not provide 
the same reliability as the multiple- 
blower system. 


New transformers equipped 


When new transformers are built 
to include a forced air cooling ar- 
rangement it is common practice to 
supply automatic control equipment 
consisting of contact-making ther- 
mometers, relays and motor starters. 
Then the fans are automatically 
started when the oil rises to a prede- 
termined level and are stopped when 
the oil cools to a safe value. It is also 
possible in some cases to install a 
contact-making thermometer for auto- 
matic blower control on existing trans- 
formers in place of the thermometer 
originally supplied with them. 





Some reliability insurance in two fans (at right) 


Before the final decision is made as 
to whether or not it is economically 
feasible to apply forced air-blast 
equipment to a specific transformer, 
the question should be referred to the 
manufacturer of the transformer, be- 
cause there are a number of factors 
to be considered in addition to oil 
temperature. 

If a transformer is operating at its 
rated temperature rise at the self- 
cooled rating the oil temperature must 
be lowered at the forced air-blast 
rating. The copper temperature de- 
termines the upper limit of load at 
which it is possible to operate the 
transformer, and copper temperature 
is oil temperature plus the copper-to- 
oil gradient. 

If, for example, a transformer is oper- 
ating with an oil temperature of 80 deg. C. 
and a copper temperature of 95 deg. C., or 
a gradient of 15 deg. C., and load is in- 
creased 334 per cent, the gradient would 
increase from 15 deg. C. to 27 deg. C. 
Therefore, in order not to exceed safe op- 
erating coil temperatures, the oil temper- 
ature must be reduced 12 deg. by the forced 
air blast equipment. 

Unless forced air equipment is in- 
stalled for emergency operation only, 
the division of losses should be given 
careful consideration. When the ratio 
between copper loss and core loss is 
high the total losses will be consider- 
ably higher at the forced air-blast 
rating, because the copper loss in- 
creases as the square of the load. 

On a_ 5,000-kva., 115,000-volt, single- 
phase transformer, say ten years old, the 
ratio of copper loss to core loss may be 
14 to 1, or an actual loss of 26,100 watts 
copper to 17,400 watts core. When this 
transformer carries 334 per cent overload 
the copper loss will become 46,400 watts 


and the core loss will remain the same, 
resulting in a total loss of 63,800 watts. 


[Continued on page 113] 
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Group enthusiasm 
was carried right 
up to the doors of 
some 18,000 Sioux 
City customers hy 
sending the boys 
out in special street 
cars each evening, 
and the customers 
bought 6,400 lamps 


in two campaigns 


Students Sell 750 Kw. 
of Lighting Load 


EMONSTRATION of a light- 
ID ing unit in the home is best 

accomplished and is more 
likely to result in the name on the 
dotted line if it is staged during the 
time that light is being used. Carrying 
out this idea, the Sioux City Gas & 
Electric Company has twice put on 
sales of IL.E.S. lamps. using high 
school boys as the demonstrators and 
salesmen. In the fall of 1936, 4,200 
table lamps at $3.50 each were sold 
and a year later, 2,200 floor lamps 
at $8.11 each. 


Group of 125 recruited 


It was desired to cover all cus- 
tomers in the city, some 18,000, 
quickly and at the time of the year 
when the value of good lighting would 
be most appreciated. To do this job 
would require a large sales force in 
a fast operation. Where to find the 
personnel? Why not senior class 
high school boys? School directories 
were obtained and a list of boys selec- 
ted by the simple process of writing 
to them in alphabetical order until a 
group of 125 had been recruited. With 
this number the 18,000 customers 
could be covered in four weeks, each 
boy making nine calls each evening. 
four nights a week. 
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By C. E. MURPHY 


Sioux City Gas & Electric Company, Stoux City, lowa 


No general advertising or news- 
paper announcements were made in 
advance of the campaign. Instead, 
with the previous month’s bill each 
customer -réteived a notice saying 
that a demonstrator would call and, 
for the privilege of making the demon- 
stration, would present the customer 
with a 100-watt bulb. Also, the same 
notice and offer was stated on a 
door knob hanger left when the bill 
was delivered. 

In the first campaign 4,200 table 
lamps were sold and the 125 boys 
collected a total of over $3.000 in 
commissions, an average of about 
$24 per boy, pretty good money in 
terms of high school age. Because of 
the higher price on the floor lamp in 
the 1937 campaign the commission 
offered was $1.25. In this second 
campaign a second coverage was 
made of the city in order to reach the 
not-at-homes of the first call and to 
give the customers another chance. 
In both campaigns each boy was paid 
$2 per week; that is, 50 cents per 
evening, whether or not he made any 
sales, the same to apply against com- 
missions earned. 


The net results of these two cam- 
paigns are, at the minimum, about 
750 kw. of permanent lighting load 
added to the system, 4,200 100-watt 
and 2,200 150-watt lamps, plus the 
increase resulting from the free bulbs 
given away and amounting to an 
additional 2,000 kw. Because of the 
preparatory notices to the customers, 
and also, perhaps more importantly, 
to the verve and enthusiasm of 125 
high school boys going at a sales job 
directed at an amused and receptive 
group of customers, the sales analysis 
records show some rather startling 
figures. 


Sale for three demonstrations 


For instance, there were lamp 
demonstrations allowed at every se 
ond call, in spite of the fact that of 
the total calls one-third of the pros 
pective buyers were not at home 0! 
did not answer the doorbell. And a 
sale was made for every three demon: 
strations in the first campaign. In 
the second the sales were less on a 
count of the higher priced item and 
also because the novelty of the attack 
was somewhat worn off. 
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Arsenic Plant Cuts Cost 
d | reatment 


of Woo 


RAWING upon the experience 
of Western mines, where tim- 
bers treated with arsenic tri- 

oxide and placed in service ten years 
ago show practically no effects of age 
today, the Stone & Webster Engineer- 
ing Corporation was able to effect a 
considerable saving in the cost of 
wood treating. Construction of a 
treating plant and development of the 
scheme for treating were undertaken 
by H. F. Anthony, Stone & Webster 
project manager, in conection with 
the rebuilding of a flume for the 
Electron hydro plant of Puget Sound 
Power & Light Company. | 

In deciding whether or not treat- 
ment of timber for this particular job 
was advisable, and if so what method 
might best be employed, experience of 
the Anaconda Copper Company was 
reviewed. This firm had been pres- 
sure-treating mine timbers with a 
4 per cent solution of arsenic trioxide. 
The results of this treatment were 
highly satisfactory, but the cost of 
pressure equipment was considered 
too high for the work in hand. 

The Puget Sound company had 
used an open-tank method of treat- 
ment successfully for several years 


Rovf uver tank only 
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Timber treated here at $2 per 1.000 b.ft. 


and its experience was also of value 
in reaching a decision. By subject- 
ing Douglas fir to the hot and cold 
baths hereinafter described, concen- 
trations of the chemical within the 
wood were produced as follows: 300 
to 450 parts per million at 4-in. 
depth; 75 to 125 parts at 14 in., in 
the body of the stick. These were con- 
sidered sufficient. Furthermore, be- 
cause of the depths achieved, and be- 
cause of the tendency of this chem- 
ical to migrate within the wood, no 
further steps to secure setting of the 


Shiplap and roofing 


4-4 44 











treatment were deemed economical. 

The treating plant was constructed 
with an eye-to justifying its cost upon 
treatment of the 6,000,000 b.ft. of 
lumber which would eventually go 
into the flume. It will, however, re- 
main available for other maintenance 
work. 

Dimensions of timber to be treated 
were known in advance, since this 
was to be purchased already cut, 
bored and dapped. Hence bundles 
for convenient handling could be de- 

[Continued on page 116} 
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Tank subjects timber first to hot and 
The plant consists essentially of a 45x12-ft. tank, 4 ft. deep, flanked 
by walkways and surmounted by a shed roof and wood structure sup- 
Porting two 5-ton traveling hoists for handling the lumber. For 
serving the treating plant are a 120 hp. boiler connected to steam 
Coils in the tank, 7,000-gal. hot and cold storage tanks and a 500-gal.- 
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Cross Section Through Tank 


then to cold bath of arsenic solution 


per minute pump for quickly changing the solution. Welded to- 
gether from -in. steel plate, the tank rests on 2x12-in. joists over 
8x8-in. sills It is heat insulated by 4 in. of sawdust on the sides 
and by wood covers which are put in place prior to the hot bath 
operation. 
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S. B. WILLIAMS, Editor 


The Money Ran Out Too Soon 


INE DIE adjournment of the TVA probe leaves 
4, the issue in a half-baked, half-congealed state that 
may also turn out to be a half-stale one by the time 
hearings are resumed and conclusions reported. The 
committee money ran out trying to get underneath the 
accusations and counter-accusations which disrupted 
the authority and led to the dismissal of Arthur Morgan. 
Whether or not Congress grants the committee’s request 
for more money to complete the investigation, it seems 
quite assured that the committee will hear the views of 
utility executives who were scheduled to appear prior 
to what proved to be the concluding sessions. Thus 
there will eventually be in the record some testimony 
refuting the claims and objectives of the TVA witnesses. 

Meanwhile, one of the most significant events from 
the utility standpoint has been the discomfitrre of 
David E. Lilienthal when asked for a definition of the 
“yardstick.” It has been more than a month ago, and 
still the public has not been told how honestly it was 
conceived. At least he admitted three factors which 
inherently give government the advantage over private 
enterprise—ability to borrow bond money at low interest. 
ability to shift or avert taxation and ability to reduce 
apparent cost of hydro-electric developments by alloca- 
tion to navigation or flood control. Enough was thereby 
established to make the thinking public skeptical of the 
Simon-pure flavor imparted by TVA advocates to the 
yardstick slogan. 

While nothing criminal has been established, it may 
also be inferred from reports at the very least that a cloud 
obscured the transaction with Senator Berry for his 
reputed marble lands, and another of similar shady 
hue had tinged the deals for phosphate lands. Enough 
was said by the witnesses to give the impression that the 
TVA officials could perhaps have been unduly generous 
with our treasury money. 

Another thing established was the recognized recti- 
tude of Arthur Morgan when he exploded a bit at 
some sleazy estimating some of the engineers said the 
TVA counsel staff wanted of them. Always trying to 
keep the book cost of the power developments low, it 
seems they wanted some estimates of separate dams for 
flood control and for navigation to add together and 
deduct from the grand total to show what power costs 
should be entered. Morgan was obdurate on the point 
that, since both series of dams would inherently occupy 
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the same sites, the associated land values would appear 
as a doubled deduction to render the fictitious power cost 
that much lower. 

So far the investigation is a great disappointment. 
It is neither the outright whitewashing that would have 
left the investigators as vulnerable as TVA itself nor the 
tar-and-feathering many hoped for, however vainly. Per- 
haps the fact that it was not quickly perverted into a 
whitewash should be of sufficient temporary gratification 
to those who are pessimistic about the prospects of the 
probe as a means toward justice to the utility industry 
and the American taxpayer. 


Direct Selling Cuts Corners 
in Solving M anagement Problems 


NE of the lessons pounded home to utility com- 

panies during the 1929-1933 depression and a 
lesson confirmed by the latest recession has been the 
importance of residential business as the very founda- 
tion of operating revenues. As a result, utility man- 
agements have leaned heavily on residential sales 
departments, seeking enough gross and net to compen- 
sate for increasing taxes and operating expenses so 
that some degree of stability would be imparted to 
earnings before interest and dividend requirements. 
With this stability attained, then the way was paved 
for other contributions to economy, such as, for 
example, refunding operations. 

The new loads and the new revenues were secured 
at a fast pace and many devices used as spurs were 
gradually modified or discarded. There is today, by 
contrast, an increasing disposition to attend to the 
economics of load building and to select new loads as 
carefully as we select new construction. 

At this stage of the game, therefore, the story of 
Duke Power Company’s load-building philosophy as 
outlined in this issue may be of more than passing 
interest. While the story centers about the use of the 
electric range, it is in effect a review of the basic 
principles which have governed a company-operated 
and company-controlled load-building program. 

Everything seems to be simplified, reduced to a 
few essential points. For example, Duke Power has 
determined that there are only three main barriers to 
be hurdled in selling an electric range, the barriers of 
purchasing power, operating cost and total cost 
involved. These are met simply by systematically adver- 
tising the low terms, low rates and longevity of ranges. 
As a second example, consider the dealer relations 
program. The company sells and the dealers sell: the 
company advertises and the dealers advertise; as to 
servicing problems, the company services and the 
dealers service. And there you are. There is no bother- 
some servicing problem and no burdensome servicing 
expense. 

It would be of interest to analyze fully the results 
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of this load-building operation by studying the final 
results in dollars of revenue, unit sales costs in cents 
per dollar of E.A.R. and in dollars per customer. But 
for the present this story on major appliance sales, with 
particular attention to ranges, is a forthright exposition 
of a forthright selling program. 

It is an up-to-the-minute example of a simple, 
direct and steady program which is bringing stability 
to a utility company’s most important source of revenue 

the residential market. 


os 
Con ference Symbol izes the 
Importance of Lighting Load 


WO major reactions from the National Lighting 
To Conference held last week at Minneapolis 
are. first, tha! the lighting operations of public utility 
companies are rapidly ripening into shape as broad- 
s?*e, long-term load-building programs and, second, 
tf4 an analytical, fact-finding approach to lighting is 
earnestly sought in order that these programs may be 
established on a sour | basis. 

Noteworthy with respect to the first point is the fact 
that no important source of utility revenue was over- 
looked in the preparation of the program and selection 
of the speakers. Interest in the commercial low-revenue 
customer and in trends of store lighting was particularly 
marked, not so much because the market is more impor- 
tant than the residential, but more, perhaps, because 
it is not so well developed. 

Schoolroom lighting, trends in office lighting design 
and industrial lighting promotion were runners-up in 
attention, and all of them are necessary elements in any 
program which aims to include all of the major sources 
of new revenue for utility companies. In fact, industrial 
lighting is assuming new prominence under the new 
tests being applied to industrial loads, for it is assuredly 
a type of industrial business which can be sought on the 
basis of mutual profit—to the utility as well as to the 
customer. 

The desire for an analytical, fact-finding approach 
to the lighting business is evidenced by the many requests 
for analyses of lighting promotions on the basis of kilo- 
watt-hour sales, for résumés of successful lighting activ- 
ities and for survey reports. One speaker, in fact, made 
a good start on the problem of evaluating and comparing 
lighting operations and of maintaining a balance be- 
tween the purely customer-education aspects of the job 
and the money-making aspects. Indeed, this very prob- 
lem will be developed in the near future on a national 
scale. 

Evidence that the lighting conferees are planning 
for the long pull was augmented by the careful attention 
given to the educational aspects of the school-lighting 
problem and to the inadequate wiring bottleneck, both 
requiring long-range operations on the public conscious- 
ness. An important point made with respect to adequate 
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wiring is that the residential and commercial customers’ 
acceptance of the idea wil! have to follow a broad and 
general acceptance of the idea by the industry’s own 
personnel. 

All of these trends are encouraging to the fullest 
degree to those who have known the vicissitudes which 
have beset utility “lighting departments” in the past and 
who now can sense the growing importance of the light- 
ing business in the changing utility field. For, if lighting 
is to become a more important adjunct to utility opera- 
tions, then it behooves every lighting man to remember 
well two of the lessons of this year’s conference. In 
summary, the first is that all lighting markets must be 
cultivated and developed and, secondly, that if the work 
is to be truly compensatory to the company then it must 
be approached, analyzed and evaluated on the sound 
basis of facts. 


A Program 
of Contradictions 


UT in the Northwest millions of government 
money continue to pour into the development of 
the Columbia River for power for which no market 
exists. In the Southeast TVA continues to build dams 
in spite of the fact that, aside from a few large indus- 
trial users, there is no market other than that secured 
by competition with or purchase of existing private 
utilities. The Nebraska spending continues with no 
market. And now the President is pushing with every 
ounce of strength for the development of the St. Law- 
rence, another mammoth project with no nearby market. 
If it is not now obvious to the people of both the 
United States and Canada, it soon will be that the 
President is not particularly interested in a waterway 
for the Middle West to the Atlantic. His primary inter- 
est is the same today as it has been all during his two 
administrations—hydro-electric power. 

When the farmers raised so much wheat, or corn, 
or cotton that a surplus piled up for which there was 
no market the government paid the farmers not to grow 
these products. In the market for power, on the other 
hand, the government has gone in the opposite direc- 
tion. It has deliberately set up a surplus of power in 
already well served markets. 

The Administration would have one believe that it 
is earnestly seeking a practical way to help the railroads 
out of their difficulties. On the other hand, a St. Law- 
rence seaway would, if used to the extent its proponents 
say it will be, place more difficulties in the path of 
railroad recovery. 

Unemployment is claimed to be a pressing New 
Deal problem, yet great hydro-electric developments 
obviously take power away from steam production, 
and with it, of course, labor in the coal mines and in 
the transportation of the coal. 

What a program of contradictions! 
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Little Man’s Taxes for Power 


OWERING of income tax exemp- 
1 tions, Treasury officials _ pri- 
vately admit, is pretty nearly 
certain. There is no other place for 
the government to get the money! 
Senator Robert M. La Follette has 
been fighting for this for years. He 
is one of the very few “Liberals” or 
“New Dealers” who admit that the 
path of benefiting the downtrodden 
is expensive—that if we are going to 
drag them up they themselves. and 
not merely the rich, will have to pay 
for it. 

This should be of intense interest 
to pretty nearly every one in the 
country, for it will take money right 
out of his pocket, and in most cases 
so that he will know about it, as 
contrasted with the corporation taxes 
and many others which hit the house- 
wife’s budget without her realizing 
that it is the government, more often 
than the wicked middle man, who 
makes it so hard for the pay envelope 
to stretch over the crying needs. 


Fooling taxpayers 


The government has been fooling 
the taxpayers a long time. It is going 
to fool them worse before it gets 
through. Let’s look at one simple 
illustration of why the government is 
going to be forced to need more and 
more money. Let’s take the case of 
impending public ownership of an 
electric plant and see where it leads. 

On the stand before the special 
Congressional committee investigat- 
ing TVA L. J. Wilhoite said some 
very interesting things. Wilhoite is 
acting chairman of the Electric 
Power Board of Chattanooga, Tenn. 
His town voted an $8,000,000 bond 
issue to provide a public ownership 
electric service, back in 1935, leaving 
it to the discretion of the board 
whether it bought out the existing 
system or constructed a duplicate 
plant. 

Actually Mr. Wilhoite seemed to 
think that his plans made ample al- 
lowance to replace lost taxes. But 
they were for local taxes! Why 
should Chattanooga worry about the 
federal treasury? The federal treas- 
ury is vast and the proportion of its 
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By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on cur- 

rent happenings affecting the electrical 

industry. His background and his loca- 

tion at Washington make his thoughts 

informative and interesting even though 
all may not agree with him 


deficits which must be met by the 
sweat of any one’s brow in Chat- 
tanooga is nothing to worry about. Or 
so most folks in Chattanooga seem to 
think, for they approved that bond 
issue by a vote of 19,000 plus to 
8,000 plus. Moreover, they under- 
stood that if they voted that way the 
federal treasury would spend $36,- 
000,000 constructing the Chicka- 
mauga Dam, right near Chattanooga, 
and a lot of the money would find 
its way into local channels. 

Naturally Chattanooga felt and 
feels that it is on the receiving end, 
and it is probably right about it. 
Cheaper electric rates and millions 
of federal money flowing through 
their town—it was sort of tough to 
meet that argument! 

“We were fighting Santa Claus,” 
one of the opponents of the bond is- 
sue testified sadly. 

But Chattanooga is only one town. 
Lots more are on the agenda. So 
the effects on Uncle Sam’s_ pocket- 
book can be multiplied until even 
Chattanooga feels the pinch. Let’s 
not consider big figures like the $36.- 
000,000 the government borrowed to 
build the dam. Let’s just look at the 
figures for Chattanooga proper. 

Chattanooga gets a free gift from 
the federal treasury of $3,600,000 if 
it builds its own plant. In addition 
the federal treasury loans it $4,400,- 
000 more. To make it simpler, let’s 
assume that the city pays $8,000,000 
to the Tennessee Electric Company 
for its system. (Wilhoite wants to 
pay only $6,200,000 actually). 

We could then assume that the 
holders of about eight million dol- 
lars of Tennessee electric securities 
take this money, and, not knowing 
what else to do with it, put it into 
government bonds. Whether the same 
people actually do so or not is not 
important. 


But investors must put eight mil- 
lion dollars into government bonds 
to make this public ownership pos. 
sible. Let’s assume that the average 
yield which these investors obtained 
from the electric company (or wher- 
ever their money was invested) was 
5 per cent. The annual income they 
derived, in that case, would be $400.- 
000 a year. 

From the government bonds they 
will only derive $160,000 a year. 
Which illustrates beautifully David 
E. Lilienthal’s contention that the 
government can borrow money jnore 
cheaply—but—is pretty tous , on 
the federal treasury just the si,"e. 


Lose on interest 


For while those investors were 
getting $400,000 a year they were 
paying stiff income taxes. When 
they are scaled down to $160,000 
they pay no normal income taxes at 
all! If they buy the Chattanooga 
bonds from PWA (Ickes has dis- 
posed of quite a few to private in- 
vestors) they will pay no surtaxes 
at all! 

In addition to that, by obtaining 
federal or Chattanooga bonds in- 
stead of shares or bonds in corpora: 
tions they promptly escape personal 
and intangible taxes on the bonds by 
the community in which they live! 

And all this loss, mark you, is on 
top of the loss to the federal treasury 
of the corporation income tax, just 
boosted from 15 to 20 per cent on 
net earnings. So that every time one 
of these things happens it plunges 
Mr. Morgenthau’s department just 
that much further into the red, makes 
the federal debt just that much big- 
ger and, of course, makes more fed: 
eral taxes necessary. 

Yet President Roosevelt is frankly 
worried about “tax dodging” and 
“loopholes.” He wants Congress to 
put through legislation, at once, 
which would make all government 
bonds, both federal and local, tax- 
able. Congress does not think this 
is constitutional, but most tax experts 
agree that an amendment to the Con- 
stitution to make this possible is 

[Continued on page 115] 
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OF THE WEEK 


Texas Utility Proposes to Sell 


Properties to Federal Agency 


Bond & Share affiliate offers 16-county system — Makes desperate 
effort to forestall government competition—Willkie again hits piece- 
meal basis for acquisition of private facilities 


The Electric Bond & Share utility 
system offered this week to retire from 
the field of electric power operation in 
sixteen counties in the State of Texas 
through the sale of power properties in 
the area to the Lower Colorado River 
Authority. Properties involved are 
owned by the Texas Power & Light 
Company, a subsidiary of American 
Power & Light Company, which, in 
turn, is affiliated with Electric Bond & 
Share. 

Announcement of the offer was con- 
tained in a letter sent to the executive 
and power committee of the authority 
by John W. Carpenter, president of 
Texas Power & Light, who stated that 
while the disposal of the properties 
“would work a great hardship on our 
company, and at least temporarily im- 
pose a heavy burden upon it,” the offer 
is being made “in a desperate effort to 
compose the situation.” 


Discusses lengthy negotiations 


Mr. Carpenter said that last March 
Texas Power & Light and another large 
distributor of power had informed the 
authority that “the companies can pro- 
vide a market at once for practically 
the entire amount of power which the 
authority may desire to dispose of at 
this time and utilize it for distribution 
in a manner distinctly advantageous to 
the authority and the public. The com- 
panies are also willing to purchase this 
Power under conditions which will 
enable the authority to recover it in 
the future for sale to municipalities and 
to co-operafives. ... Each company will 
Pass on to its customers any savings 
resulting from purchasing power from 
the authority.” 


Mr. Carpenter in his letter to the 
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authority maintained that after lengthy 
negotiations the company understood 
that it had agreed to all the require- 
ments. “Some weeks later,” he said, 
“we were advised that the authority 
would sell its power only to municipal- 
ities or co-operatives for distribution. 
Beginning early in July, we have had 
many conferences with the representa- 
tives of the authority and two confer- 
ences with your committee, in which 
we were informed that the authority 
would require a substantial part of the 
market, which we have served for many 
years. 

“The difficulties which confront power 
companies, faced with competition from 
power projects which are heavily sub- 
sidized by gifts of federal funds, compel 
us to endeavor to work out with you 
some plan to prevent the destruction of 
our properties in that part of Texas 
where you advise.us you desire to es- 
tablish your market; consequently we 
must yield to your requirements that 
substantial markets be surrendered to 
you.” 

Coincident with the developments 
concerning Electric Bond & Share’s 
properties in Texas, the controversy in 
the Tennessee Valley was again brought 
forward when Wendell L. Willkie, presi- 
dent of the Commonwealth & Southern 
Corporation, in a letter to the Electric 
Power Board of Chattanooga, reiterated 
his position in the matter of selling pri- 
vate facilities to municipalities on a 
“piecemeal” basis. 

Mr. Willkie’s letter was in response 
to the board’s demand for an answer of 
an offer to buy the distribution system 
of the Tennessee Electric Power Com- 
pany in Chattanooga. The Chattanooga 
property constitutes only a small por- 


tion of the company and Mr. Willkie 
has insisted that the concern be bought 
as a “going business” and not on a 
“piecemeal” basis. 

Calling for “some fair solution” to 
the controversy, Mr. Willkie asserted 
that the Chattanooga Power Board ap- 
parently did not have the facts with 
reference to the negotiations between 
himself and the TVA. His letter pointed 
out that some months ago the TVA ex- 
pressed desire to buy for itself and the 
municipalities the utility system of 
Commonwealth & Southern within the 
State of Tennessee and certain portions 
of northern Mississippi and Alabama. 

“There was no divergence of view be- 
tween us,” Mr. Willkie said, “that the 
property was to be purchased in its 
entirety and simultaneously. The sole 
question in dispute was price. I have 
asked merely that the price for the 
Tennessee company be determined on 
the same basis as was paid for the 
Knoxville property negotiated by the 
TVA. Mr. Lilienthal had other views. 
No suggestion was made that the prop- 
erty could not be purchased as an en- 
tirety or simultaneously until there 
was a disagreement as to the price that 
should be paid. Likewise, no such sug- 
gestion was made until about three 
weeks ago.” 

a 


Writ of Review Ordered 


in Power District 


An order directing issuance of a writ 
of review has been filed in the Supreme 
Court of the state of Washington in 
the case of public utility district No. 
2 of Pacific County against the Willapa 
Electric Company. The petition for the 
writ was filed by the attorneys for thé 
defendant and allowed in allegation 
that the “respondents, who included 
Superior Court Judge John  L. 
O’Phelan, had exceeded authority and 
jurisdiction and committed manifest 
error to the prejudice of the relators,” 
The order commands the respondent to 
file with the Supreme Court clerk all 
pleadings, records and proceedings in 
the suit, the documents to be in court 
not later than October 14. 
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Well-Balanced Program Marks 
14th Annual Lighting Conference 


Residential and commercial lighting, rural and low-use customers, 
school lighting and economic analyses bases of timely program 


The wide scope and vital importance 
of all types of lighting load to the public 
utility company today were stressed by 
speakers at the fovrteenth annual con- 
ference of the National Lighting Sales 
Conference, held September 1 at Hotel 
Nicollet, Minneapolis, Minn. 

Opening the program, fourteen years 
of lighting service were reviewed by 
Howard M. Sharp, chairman I.E.S. 
committee on lighting service, Buffalo, 
Niagara & Eastern Power Corporation. 
Pointing out that the two topics of 
earliest conventions, organization meth- 
ods and lighting applications still merit 
conference attention, Mr. Sharp called 
attention to the fact that lighting service 
departments of utilities are a branch of 
the business requiring a type of organ- 
ization and appraisal not shared by 
other branches. 

Contributing to this discussion, Joseph 
S. Schuchert. manager lighting utiliza- 
tion sales department, Duquesne Light 
Company. presented an economic analy- 
sis of various lighting applications to 
suggest ways and means of preserving 
a balance between education of the 
lighting customer, residential and com- 
mercial. and tangible benefits to the 
company. An analysis of questionnaires 
on the commercial lighting customer 
showed the companies paid 35.4 cents 
per dollar for revenue with an average 
cost per kilowatt of $11.98. In the resi- 
dential field revenue was secured for 


94 cents per dollar and average cost 
per kilowatt was $21.79. 

The low-use residential customer, the 
low-use commercial customer, lighting 
on the farm, school lighting, all-service 
selling and adequate wiring were among 
other topics discussed by the speakers. 

Miss Noncie Reed, home lighting su- 
pervisor Tennessee Electric Power Com- 
pany, Nashville, Tenn., showed how 
lighting had been used to reduce the 
number of minimum bill customers from 
27 per cent in 1934 to less than 9 per 
cent in April this year. 


Retail load increased 


A. G. Garrigues, director retail sales 
section, and G. William Wagner, su- 
pervisor lighting service section, both 
of Philadelphia Electric Company, 
showed a 58 per cent increase in kilo- 
watts of retail load added in the first six 
months of 1938. Fifty-seven per cent 
of the new business was lighting load 
and two out of three sales were made 
to customers with demands of less than 
2 kw. 

William G. Darley, school lighting 
specialist, General Electric Company. 
spoke on the educational aspects of 
school lighting promotion, and W. J. 
Amoss, New Orleans Public Service, 
Inc., discussed the status of lighting in 
an “all-service’” commercial sales de- 
partment. Miss Myrtle Fahsbender. 
home lighting supervisor, Westinghouse 


Rar Ee a a ll 


pment 


Lamp. Division, Bloomfield, N. J., and 
Herbert H. Webb, assistant to the vice. 
president, Dayton Power & Light Com. 
pany, spoke on the riddle presented })y 
inadequate wiring, and light, as a uni- 
versal rural need, was discussed |}yy 
George W. Kable, editor Electricity on 
the Farm. 

Announcement was made that the 
next annual conference will be held 
August 21, 1939, at San Francisco. 


Humboldt to Vote on TVA 


The Humboldt Board of Aldermen 
and the Mayor of this Tennessee city 
have set September 23 for an election 
in which the people will be called upon 
for expressions on TVA power for the 
city and the issuance of $85,000 in 
bonds for the erection of new power 
distribution system or for use in pur- 
chasing holdings of the West Tennes- 
see Power & Light Company in the 
Humboldt division, if necessary. 

This action of the board comes after 
many conferences between city and 
utility officials in the past 18 months 
in attempting to work out some agree- 
ment. Mayor Foltz stated that it is 
necessary that officials of the city have 
the expression of the people. 


Co-op Denied Rehearing 


Application by the Buffalo County 
Electric Co-operative for rehearing of 
an order authorizing the Northern 
States Power Company to make rural 
line extensions in the towns of Wau- 
mandee and Glencoe has been denied 
by the Wisconsin Public Service Com- 
mission on the grounds that the co- 
operative failed to file its objection 
within the required ten-day period. 


LES. MEETING—A group of delegates to the annual convention of the Illuminating Engineering Society last week inspecting the 
new projector and water-cooled 1,000-watt capillary lamps. At right, Prof. Henry B. Dates (left) and D. W. Atwater being greeted 
by Carl T. Bremicker, chairman of the executive committee 
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Tennessee Public Service Closes 


Sale of Its Electric Properties 


Negetiations over a period of five years come to a close as Knoxville 


takes over utility facilities for distribution of TVA power — Mayor 


Mynatt says employees will be retained in operating system 


Marking the first complete retire- 
ment of a private utility from opera- 
tions in the Tennessee Valley, the Ten- 
nessee Public Service Company last 
week completed arrangements for the 
transfer of its electric facilities to the 


city of Knoxville, the TVA and the Ap- 


palachian Electric Power Company. 

After five years of discussions, nego- 
tiations and litigations the final trans- 
fer was consummated in sixteen min- 
utes. With Mayor W. W. Mynatt of 
Knoxville, James Lawrence Fly, general 
counsel of TVA, and R. W. Lamar, vice- 
president and general manager of 
Tennessee Public Service, and _ their 
staffs present, the closing ceremonies 
took place in the offices of the Guaranty 
Trust Company. They opened at 10:48 
a.m. and sixteen minutes later all deeds 
had been signed and checks for the 
properties had been turned over to the 
parties. 


Price for system 


The TVA paid $84,643.50 to the 
Holston River Electric Company. TVA 


paid $2,512,858.13 to Tennessee Public 


Service and Knoxville paid Tennessee 


Public Service $5,319,041.41 for prop- 


erties. 

To finance the deal Knoxville sold to 
bankers $6,000,000 of 314 and 3% per 
cent bonds on a 3.39 per cent basis. 
The TVA will borrow $2,000,000 from 
the RFC at 234 per cent. Appalachian 


Electric Power purchased the Kings- 
port-Waterville-Newport transmission 
line to be used to exchange power with 
Carolina Power & Light. 

Back in 1933 a movement developed 
for Knoxville to have its own electric 
system and to buy TVA power. On 
November 25, 1933, Knoxville over- 
whelmingly voted to issue bonds to have 
a municipal system. In the same year 
the city petitioned PWA for funds to 
build its system. In April, 1934, the 
PWA agreed to loan the city $2,000,000 
and make a $600,000- grant for the 
system. On March 1, 1934, the TVA 
contracted to sell the city power. During 
the year negotiations were entered into 
by the city and the utility seeking the 
sale of properties rather than build a 
competing system. These negotiations 
failed when minority preferred-stock 
holders entered suit. After the validity 
of PWA grants and loans to build com- 
peting utility systems was decided new 
negotiations were entered and led to the 
sale last week. 


Pays bond premium 


In the deal holders of 85 per cent of 
the $7,000,000 of 5 per cent Tennessee 
Public Service bonds received 97%, 
against 9614, the original offering price. 
The 15 per cent holdouts received 104, 
the redemption price the utility had to 
pay in order to consummate the transfer. 

Mayor Mynatt stated that the city or 


the TVA would retain all present em- 
ployees of the utility, with the exception 
of Mr. Lamar, who continues as operat- 
ing head of the street traction proper- 
ties retained by the company. 

Negotiations are now under way for 
purchase of the properties of Memphis 
Power & Light to the city. 


Holtwood Project 
Hit in FPC Order 


FPC has announced its adoption of 
an order directing the Pennsylvania 
Water & Power Company to show 
cause, under oath, on or before Octo- 
ber 10, why appropriate proceedings 
should not be instituted by the com- 
mission against the company for oper- 
ating and maintaining the Holtwood 
development on the Susquehanna River 
at McCalls Ferry, near Holtwood, with- 
out a license granted pursuant to the 
Federal Power Act or a permit or 
valid existing right-of-way granted 
prior to June 10, 1920, upon which 
date the Federal Water Power Act was 
approved. 

The Holtwood development, which 
has a total installed capacity of 150,000 
hp. in ten generating units, is between 
the Conowingo plant, owned by the 
Susquehanna Power Company and the 
Philadelphia Flectric Power Company, 
and the Safe Harbor plant, owned by 
the Safe Harbor Water Power Corpo- 
ration, an afhliate of Pennsylvania 
Water & Power Company, both oper- 
ated under FPC licenses. 

The commission’s show cause order 
states that the Susquehanna River is 
a navigable water of the United States 
from above the reservoir of the Holt- 
wood development to the river's mouth 
in the Chesapeake Bay. 





SELLS UTILITY PROPERTIES—Principals in the sale of Tennessee Public Service electric facilities to the TVA, the city of 


Knoxville and Appalachian Electric Power Company. Seated at the table, second from left, is R. W. Lamar, vice-president and 
general manager of the utility; next is Mayor W. W. Mynatt of Knoxville and James Lawrence Fly, general counsel of TVA 
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Niagara Hudson Buys 
New 80,000-Kw. Unit 


The purchase of the largest steam- 
driven turbine-generator acquired by 
the electric utility industry since 1931, 
rated at 80,000 kw., was announced 
this week by Alfred H. Schoellkopf, 
president of Niagara Hudson Power 
Corporation. 

The turbine-generator will be built 
by the General Electric Company at 
its Schenectady plant and the accom- 
panying steam generating boiler by 
the Babcock & Wilcox Company of 
New York City. The equipment will 
be erected in the large new steam- 
electric station at Oswego, construc- 
tion of which will be started in the 
immediate future by Central New York 
Power Corporation, a Niagara Hudson 
Power subsidiary. 

An important feature of the turbine 
is that it will be the first large 1,200-Ib. 
condensing unit built in a single casing. 
The generator will be hydrogen-cooled. 
a feature which is relatively new—the 
first commercial unit of this type hav- 
ing been placed in service within the 
past few months. The turbine will re- 
ceive steam at 1,250 lb. pressure per 
sq.in. and 900 deg. F. and will operate 
at 1,800 r.p.m.; the generator will pro- 
duce current at 13.8 kv. When com- 
pleted, the plant, under full load, is 
expected to produce a kilowatt-hour for 
each 0.85 Ib. of coal. 

In announcing that the major con- 
tracts had been let and work already 
started on the initial equipment for 
the new plant, Mr. Schoellkopf said 
the work of erecting this $9,500,000 
plant and building and installing the 
equipment will create more than a 
million man-hours of direct labor alone. 
“The construction of the Oswego plant 
at this time is tangible evidence of our 
confidence that the industrial future 
of New York State will be such as to 
bring increased demands for our serv- 
ices in the years just ahead,” he added. 


General Electric Opens 
Factory Branch at Boston 


Establishment of a direct factory dis- 
tributing branch at Boston for the 
wholesale distribution of its major ap- 
pliance lines in the New England area 
formerly served by W. L. Thompson. 
Inc., has been announced by the General 
Electric Company. The Thompson or- 
ganization has relinquished its previous 
responsibilities except for the sale and 
rental of G.E. water coolers. Assets 
have been purchased by General Elec- 
tric. The factory branch has been 
established at 700 Commonwealth Ave- 
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nue. C. M. Wilson has been appointed 
manager and V. W. Brown operating 
manager. 

Coincidental with the establishment 
of the new unit the G.E. appliance sales 
districts which formerly had their head- 
quarters in Buffalo and in Boston have 
been consolidated into a single district. 
J. A. Ramsey, formerly at Buffalo, has 
been appointed manager of the new dis- 
trict, with headquarters in Boston. 


Consolidated Buys 
More New Appliances 


Encouraged by the results of the 
first day’s sales of its “Bargain Electric 
Necessity Package,” which were twice 
the anticipated quota, the Consolidated 
Edison Company of New York, Inc.. 
has placed new orders with manufac- 
turers calling for a total of 200,000 
additional electric appliances with a 
dollar value of $500,000, according to 
E. F. Jeffe, vice-president system sales. 

The first four orders, which called 
for 500,000 appliances, with a dollar 
value of $3,500,000, to be included in 
the bargain package, were issued to 
manufacturers July 5. 

The Artistic Lamp Manufacturing 
Company, Inc., manufacturer of the 
I.E.S. lamp contained in the package, 
reports that this second order requires 
a still further increase in its day and 
night forces. General Electric Com- 
pany, Westinghouse Electric & Manu- 
facturing Company and Proctor & 
Schwartz report that the additional 
orders will considerably extend the em- 
ployment period of the men now en- 
gaged in the production of the bargain 
package appliances and has prompted 
them to place orders immediately for 
additional raw material required. 


Arkansas Line Approved 


Arkansas Utilities Commission has 
authorized construction of a 48-mile 
connecting transmission line from Van 
Buren to Fayetteville to connect prop- 
erties of the Southwestern Gas & Elec- 
tric Company and the Oklahoma Gas 
& Electric Company which serves 
western and Northwestern Arkansas. 
Southwestern Gas & Electric Company 
will expend $215,000 and Oklahoma 
Gas $140,350 of the total project ex- 
Work on the line is to start 
immediately. 
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Associated Meeting Off 


Annual meeting of stockholders of 
Associated Gas & Electric Company to 
be held at Ithaca has been further ad- 
journed to September 20. 


Catch Four in Utility 
Pole Line Dynamiting 


Aroused by the dynamiting of sev- 
eral high-voltage transmission lines of 
Tennessee Electric Power Company, 
city and state officials have set law 
enforcement authorities into action to 
prevent further possible destruction 
and to round up those responsible for 
the dynamiting activities. 

It is estimated that had the plans 
of the dynamiters not miscarried elec- 
tric service in 29 counties, with more 
than 500,000 inhabitants, would have 
been disrupted. In the Chattanooga 
area all of the five high-powered trans- 
mission lines coming into the city were 
dynamited. 

The trouble started August 22, when 
considerable dynamiting of lines took 
place. The following day a strike of 
the utility linemen was called. Last 
week four men were under arrest in 
Waynesboro, charged with sabotage. 
D. L. Staley of Waynesboro, who said 
he was employed by TVA, and Coy 
Houston, Willard Fox and J. S. Teefe- 
teller, striking utility employees, of 
Centerville, were taken into custody. 
Warrants have been sworn out for all 
persons connected with the dynamit- 
ing. The striking employees in cus- 
tody have confessed their part and 
have implicated Staley as the insti- 
gator. 

Efforts to settle the strike have not 
produced results so far, although at- 
tempts have been made to bring all 
groups into agreement. 


Dallas Gets Wiring License 


The Dallas, Tex., Adequate Wiring 
Committee has been licensed to oper- 
ate the certification plan of the Na- 
tional Adequate Wiring Bureau in Dal- 
las County, it was announced this 
week. Stanley Zercher, Graybar Elec- 
tric Company, Dallas, is chairman of 
the committee and P. M. Rutherford, 
Dallas Power & Light Company. is 
secretary-treasurer. 


Plans New Rural Line 


Arkansas-Missouri Power Company 
plans to build an electric line from 
Thayer, Mo., along Highway 63 to serve 
its rural customers. The rural line 
would connect a company distribution 
line north of Thayer. The company has 
been supplying its customers with 
power obtained from its Thayer plant. 
but litigation over erection of a munici- 
pal plant at Thayer has caused the com- 
pany to build a new line and use power 
from another plant. 
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Output Sets Year’s Record 


Production resumes its upward 
trend — Surpasses the January 
maximum — Just above 1936 


With the production of 2,148,954,000 
kw.-hr. in the week ended September 
3, as reported by the Edison Electric 
Institute, the output curve of the electric 
light and power industry climbed into 
a new high level for 1938. The gain 
of 0.7 per cent over the preceding 
week was sufficient to carry it 0.5 per 
cent above the previous maximum for 
1938 of 2,139,582,000 kw.-hr., attained 
in the week of January 8. 

After resting on a plateau for three 
weeks, the output has resumed the up- 
ward trend, very slightly above 1936, 
which it has been following during the 
past four months. The slight increase 
in the disparity compared with 1937 
to 7.4 per cent is of little significance. 
It is accounted for by the little peak 
last year, preceding the drastic decline. 

Although all regions are still below 
1937, the margin has become narrow in 
the Southern and Pacific states and is 
gradually closing in New England. 
Most sections show improvements over 
last spring. 


Weekly Output, Millions Kw.-Hr. 


1938 1937 1936 
Sep. 3.2,149 Sep. 4..2,321 Aug. 29..2,136 
Aug. 27.2,134 Aug. 28..2,295 Aug. 22..2,126 
Aug. 20.2,139 Aug. 21..2,304 Aug. 15..2,004 
Aug. 13.2,134 Aug. 14..2,301 Aug. 8..2,079 
Aug. 6.2,116 Aug. 7..2,262 Aug. 1..2,079 
July 30.2,094 July 31..2,256 July 25..2,088 


Bridgeport Employees Hold 
Large-Scale “At-Home”’ 


More thousands than could readily 
be counted streamed through the gates 
of General Electric’s big plant at 
Bridgeport, Conn., on September 1, as 
the company’s employes staged an “at 
home.” The idea originated with plant 
workers who wanted to show their 
families and friends their place of 
employment. For the edification of 
guests, skeleton groups maintained 
manufacturing operations throughout 
the plant during the afternoon. A 
special edition of the works newspaper 
was issued to commemorate the event 
and souvenirs of manufacturing opera- 
tions were distributed. 

“Hospitality is a magic word which 
should be found more often in the 
vocabulary of business. Too many com- 
panies and too many managements 
have been unable to learn that the 
open door is seldom broken down,” 
declared Charles E. Wilson, executive 
vice-president of General Electric, in 
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Region Sep. 3 Aug. 27 Aug. 20 
New England..... — 4.8 — 7.8 — 5.3 
Middle Atlantic — 5.2 — 3.1 — 1.0 
Central Industrial . —13.8 —12.9 —13.6 
West Central..... — 9.1 — 4.9 — 6.0 
Southern States... — 0.1 — 1.7 — 4.0 
Rocky Mountain. . —20.7 —19.2 —19.8 
7. ee j — 1.7 —- 3.9 — 5.2 

United States. — 7.4 — 7.0 -— 7 


congratulating the employees on the 
success of the open house. 


* 
Utility Sets Selling Price 


Kentucky-Tennessee Light & Power 
Company has offered to sell its facil- 
ities in Gallatin, Tenn., to the city for 
$198,438, Mayor A. N. Fuller has an- 
nounced. The city has been granted 
$76,000 in PWA funds to purchase or 
construct a_ city-owned distributing 
plant, but must start work in 90 days. 
Mayor Fuller said if no agreement with 
the power company is reached by Oc- 
tober 1 the city will build its own sys- 
tem for Gallatin. 


Board Issues Utility Order 


The National Labor Relations Board 
issued September 3 a proposed order 
against Consumers Power Company, 
requiring the company to refrain from 
recognizing Independent Power Em- 





ployees’ Association, “found by the 
board to be under company domina- 
tion, and to cease interfering with its 
employees in the exercise of their 
rights under the act.” Ten days is 
granted in which to file exceptions and 
to request oral argument before the 


board. 


$2,611,000 Contract 


for Huge Generators 


Award of the contract for manufac- 
ture and installation in the Grand 
Coulee power house of the three largest 
generators in the world to the West- 
inghouse Electric & Manufacturing 
Company, Denver, Colo., on its bid of 
$2,611,000, has been announced by 
Secretary of the Interior Harold L. 
Ickes. The three generators will com- 
prise the initial installation, except for 
station service units, in the Grand 
Coulee power plant. 

Provision is being made at the dam 
for two power houses, one located at 
each end of the dam. The left power 
house will be arranged for an ultimate 
installation of nine main generating 
units, each having a capacity of 108,- 
000 kva., and three station service 
units, each having a capacity of 12,500 
kva. The first six of the main generat- 
ing units will be used to furnish power 
for the operation of irrigation pumps 
located upstream from the dam and 
adjacent to the left abutment. Each 
of these six generating units will sup- 
ply power at generator voltage for two 
65,000 - hp. synchronous - motor - driven 
pumps. 

Except for the large generators at 
Boulder Dam, those to be installed in 
the Grand Coulee power plant have a 
capacity of approximately 2% times 
that of any other in the world. The 
Grand Coulee generators are described 
as unity-power-factor, 120-r.p.m., 13,- 
800-volt, 3-phase, 60-cycle, vertical- 
shaft, alternating-current generators. 

The contractor is given 1,050 calen- 
dar days to complete and install the 
first generator, 1,140 calendar days to 
complete and install the second gen- 
erator and 1,230 days to complete and 
install the third generator. 


Mines Use More Electricity 


The use of electricity for power in 
British coal mines was increased by 
83,000 hp. last year, according to the 
annual report of the electrical inspec- 
tor of mines. The total electrical power 
in use in mining exceeds 1,000,000 hp. 
The quantity of coal cut by electrical 
machines last year was 97,127,000 tons 
and the quantity cut by compressed air 
machines was 40,320,000 tons. 
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Stocks and Bonds Show Little Change 
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In an uneventful week of trading. utility stocks and bonds remained comparatively 
inactive. However, the “Electrical World” index of stocks gained 0.3 point to 27.0: 
index a year ago, 31.8. The bond index held the previous week’s mark of 102.0 


SEC Sees Need to 


Revamp Associated 


An indication that the Securities and 
Exchange Commission sees considerable 
revamping of the Associated Gas & Elec- 
tric Company system necessary under 
the provisions of the so-called “death 
sentence” clause of the Public Utility 
Holding Company Act was seen in an 
order of the commission this week. 

While the order concerned the pur- 
chase of the common stock of Hazleton 
Water Company from the Lehigh Val- 
ley Railroad by the Northeastern Water 
& Electric Corporation, an A. G. & E. 
subsidiary, and the commission found 
that this did not raise the “death sen- 
tence” problem, yet the application of 
these provisions was discussed and the 
belief was suggested three times that 
the utility system, under the present 


set-up, does not comply with the law. 
After this discussion, the order approv- 
ing the sale followed. 

e 


Buffalo Niagara Electric 
Places $2,375,000 Issue 


Buffalo Niagara Electric Corporation 
has announced that it has arranged the 
private sale of $2,375,000 of general 
refunding mortgage bonds to the Met- 
ropolitan, Prudential and Mutual Life 
Insurance Companies. Proceeds of the 
bonds, which will bear 314 per cent in- 
terest, will be used to refund an issue 
of Buffalo General Electric Company 
5 per cent bonds, due in 1939, 

The New York Public Service Com- 
mission has authorized the issue. The 
bonds must be sold not later than Sep- 
tember 30 at not less than 102 per cent 
of par and accrued interest, the com- 
mission stipulated. The commission also 


specified that the total costs and ex. 
penses to be incurred in connection with 
the issuance of the bonds, including the 
services and expenses of counsel, shall 
not exceed $66,000. , 


Appeals Suspension Order 


Officers of H. M. Byllesby & Com- 
pany, upon being advised that the Wis- 
consin Banking Commission has re- 
affirmed suspension of the company’s 
license in Wisconsin, announced the de- 
cision will be appealed immediately to 
the Wisconsin Banking Review Board 
and a petition of appeal filed with the 
Circuit Court of Dane County, Wis. 


= 
Subscribe to Chicago Issue 


Commonwealth Edison Company has 
announced that it had received subscrip- 
tions totaling $4,600,000, or 11% per 
cent of the total issue, to its convertible 
debentures 34 per cent series. due 
1958, on the first day of the subscription 
period. 





Earnings Reports (Utilities) 


Net Income 


1938 1937 
*Mississippi Pwr. & 
Re ce tees $722,969 $717,240 
*Central Arizona L. 

Oe 97,087 732,152 
*Texas Elec. Service 1,214,482 1,450,860 
*Penn. Pwr. & Lt... 7,667,022 8,051,986 
*Memphis Pwr. & Lt. 1,912,190 1,498,522 
*Pacific Power & 

Light and subs. 788,652 818,389 
*Nebraska Power... 1,882,912 1,809,921 
*Minnesota Power & 

RE Fs cainea @ es 1,258,453 1,298,682 


*American Pwr. & 
Lt. and subs... 
*National Pwr. & 


9,889,340 11,435,520 


Lt. and subs. 8,543,329 8,249,679 
+Kansas City Pwr. _ 

& Lt. ...:... 4,199,236 4,551,818 
*Arkansas Power & ae 

Light ..... _so 2,166,704 1,487,020 


*Twelve months ended July 31. 
tT welve months ended July 30. 





New Issues of Electric Light and Power Securities in August 














| 
7. C ony | Amount Offered > ie Interest > | Per Cent 
Name of Company | (Par Value) a Period Class Purpose Rate Price Yield 
- EN ~—|-— anciaial ms df ™ Set ileal — . -= 
Indianapolis Power & Light} | i 
Co S ice $32,000,000 | Public 30 First mortgage bonds. . NINE 23 Dk De Pte ae 5 eae 334 100 | 3.75 
5,500 ,000 Public 1-10 Serial notes I i oF oe ont gn wie PIO CueTe 3-4 101%% | 
to 98% | 
New York & Queens Elec- | 
tric Light & Power Co. .} 877,200 | Stock- Preferred stock Extensions and improvements........... 5 100 
| | holders | 
Public Service Electric & 
Gas Co. 10,000,000 | Public 30 =| First and refunding mort-| Cash funds for property additions and im- / 
| _ gage bonds SRONGEIIIES «30's. cals Ga etae case wess 33 104% 
1,000,000 | Placed 28 =| First and refunding mort- 
privately gage bonds..... ME 8 aoc wa oe Tee 34 103 
Toledo Edison Co. . 30,000,000 | Public 30 First mortgage bonds PUTIN adi ores et ocx Woah we bison ‘ 3}2 101? te 
6,500,000 | Public 10 | Sinking fund debentures. .}| Payment of interest and balance, if any 
| | for working NEES se paeaies tee 4 100%4 ” 
Yonkers Electric Light & 
Power Co. . ; 9,515,000 | Placed 12 Debentures. . . | For payment of open account indebtedness 5 
privately ee PO IN 6 sais ce alvcwtonecees 314 101% = 
Commonwealth Edison Co.) 33,000,000 | Public 30 | First mortgage b ynds. | 
| series I... | Refunding and general corporate purposes 314 103% | a 
Gulf States Utilities Co....| 10,000,000 | Public 30 First mortgage and _ re-| oa 
funding bonds, series C| Refunding and for construction. ..... i 4 104 : 


$138,392,200 


Total... 
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Michigan REA Rates 
Higher Than Utility’s 


Consumers Power Company in cele- 
brating the winning of the Thomas 
W. Martin award for outstanding 
work in rural electrification shows its 
rates to be well under those charged 
by five REA co-operatives in Michigan. 

For 40 kw.-hr. Top O’ Michigan 
Rural Electric Company charges $3.25, 
Presque Isle County Electric Co-oper- 
ative Association $3, Southeastern 
Michigan Rural Electric Cooperative 
$295, Thumb Electric Co-operative of 
Michigan $2.68 and Tri-County Elec- 
tric Co-operative $2.78. Consumers 
Power charges $2.50. The rate of Con- 
sumers Power for 100, 250 and 500 
kw-hr. is well under that charged by 
the REA projects. 

In 1927 Consumers Power was serv- 
ing 1,299 farm customers. In 1937 
the total was 41,307. The average use 
per customer was 440 kw.-hr. in 1927 
and 1,079 kw.-hr. in 1937. The rate 
was 9.3 cents in 1927 and 3.3 cents 
in 1937. More than half of the occu- 
pied farms in the area served by the 
utility are connected to the lines and 
more than 12,000 miles of line have 
been constructed. 


World Power Conference 
Papers Will Be Printed 


The United States Government 
Printing Office, office of the Superin- 
tendent of Documents, Washington, 
D. C., has advised that but one print- 
ing of the transactions of the World 
Power Conference held in Washington 
in September, 1936, and the Second 
Congress on Large Dams will be made. 

It was said that since the size of 
this printing must be determined by 
the response, it is important that 
orders for the ten volumes must be 
made at once either to the national 
committee or to the American National 
Committee. Otherwise, it was said, it 
may not be possible to fill later re- 
quirements. The ten volumes of 7,500 
pages can be had for $22 a set. They 
will contain all papers presented at the 
sessions, 


Norfolk Power Contract 
to Reduce Costs $35,000 


Officials of the Virginia Electric & 
Power Company have submitted a con- 
tract to Norfolk County whereby the 
“ounty will save approximately $35,- 
eae = costs over a period of ten 
oars. ihe contract was submitted to 


R. J. Throckmorton, vice-president of 
the power company. 

The proposal of the power company 
will afford a saving of $3,500 annually 
to the county, which represents a re- 
duction of approximately 25 per cent. 


Power Progress Aired 
at Vienna Conference 


The Vienna sectional meeting of the 
World Power Conference came to a 
close last week after more than 200 
papers had been discussed by repre- 
sentatives from all sections of the 
world. 

John S. Parker, vice-president of 
Consolidated Edison of New York and 
president of A.I.E.E., was among the 
American delegates present at the 
conference. Mr. Parker is secretary 
and treasurer of the United States 
committee. 

Charles W. Kellogg, president of 
the Edison Electric Institute, traced 
the growth and development of elec- 
tricity in the United States in a paper 
presented for him at the conference. 
Mr. Kellogg pointed out that utility 
taxes increased from 11.9 cents per 
dollar of gross revenue in 1932 to 15.7 
cents per dollar of gross revenue in 
1937. He said that this burden threat- 
ens to halt the practice of continued 
rate reductions. 

It was pointed out by Mr. Kellogg 
that the private utilities, which supply 
about 95 per cent of the electricity 
sold, have been developed without 


grants or subsidies from government. 
He said that wider use of electricity 
has been brought about through the 
efforts of the utilities in stimulating 
electrical appliance sales. 

Dr. S. G. Hibben, director of ap- 
plied lighting of Westinghouse Elec- 
tric & Manufacturing Company, pic- 
tured a better-lighted world in which 
electrical engineers would duplicate 
daylight, or tint illumination to har- 
monize with walls, gowns and com- 
plexions, in his paper. He noted that 
“in 1947 it is safe to say we will expect 
the average residence in the United 
States to consume easily 1,300 kw.-hr. 
or more annually.” He also saw at 
least 25,000,000 wired homes in the 
country. 

A paper by J. F. Gaskill, sales man- 
ager, and Constantine Bary, rate re- 
search engineer, Philadelphia Electric 
Company, reached the conclusion in 
parallel discussion of load characteris- 
tics, cost of service rates, and sales 
problems, that better liaison between 
sales efforts and load analysis offers 
considerable opportunity for directing 
sales effort pressure so as to increase 
load at the most economically desired 
points. It was pointed out that even 
a small percentage of success in this 
kind of effort would be extremely 
valuable. 

Among other papers presented by 
Americans were the ones by Niles T. 
Sellman, assistant vice-president of 
Consolidated Edison, and L. A. S. 
Wood, chief lighting engineer of West- 
inghouse. Electric & Manufacturing 
Company. 





POWER ON THE HALF-SHELL—These two giant semi-circles in the forefront of 
Westinghouse’s East Pittsburgh shop comprise the stator for the first of four 20,833-kva. 
waterwheel generators for Claytor Dam, Radford, Va., of American Gas & Electric 


members of the County Board of Su- 
Pervisors in the furm of a letter from 
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Record Attendance at 


Chicago Light Meet 


A record attendance was had at the 
recent two-day home lighting confer- 
ence held in Chicago and sponsored 
by the Chicago Lighting Institute and 
the Chicago section, I. E. S. Residen- 
tial Lighting Forum. Among the more 
tan 200 attending the sessions were 
many home lighting supervisors from 
Minnesota, Wisconsin, South Dakota, 
lowa and Indiana. The conference was 
under the chairmanship of Miss Mar- 
garet Moore of the staff of the Light- 
ing Institute. 

Discussions covered a wide range of 
subjects relating to home lighting and 
the advancements which have been 
made. Talks were made on wiring 
and its effect on home lighting. 

Speakers on the program included 
Dr. M. Luckiesh and Mary Webber, 
General Electric; Samuel G. Hibben, 
D. W. Atwater, O. P. Cleaver and 
Myrtle Fahsbender of Westinghouse 
Lamp Company, and J. O. Kraehen- 
buehl, University of Illinois. 


Utility Showroom Has 
Fluorescent Lamps 


The first installation in Indiana of 
the new line of fluorescent lumiline 
lamps, developed by General Electric 
laboratories, has been made by the In- 
diana Service Corporation in its com- 
mercial display room at Fort Wayne. 

Twenty-four 15-watt lamps were in- 
stalled to replace red neon tubing con- 
cealed around the two central pillars 
in the display room and augment the 
general Mazda lighting. A translucent 
effect is given to the walls by the in- 
stallation, which, with the auxiliaries, 
totals 468 watts. 

Apart from the new fluorescent in- 
stallation, a total of 22.35 kw. of archi- 
tectural lighting is used in the display 
room. This includes 582 25-watt and 
150 40-watt Mazda lamps spaced on 
4-in. centers above a false ceiling and 
twelve 150-watt lamps used to produce 
a daylight effect through a false win- 
dow in the all-electric health kitchen. 

Since the fluorescent lighting is com- 
plementary to the general lighting, the 
additional intensity it provides was not 
determinable. However, the utility re- 
ports that although only 2 per cent of 
the entire wattage is fluorescent, it 
dominates the entire illumination. 


oe 
Acquires New Facilities 


West Penn Power Company has been 
granted permission by the Public 
Utility Commission to acquire the elec- 
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tric distribution facilities of the West- 
moreland Coal Company in six villages 
and communities in Westmoreland 
County. The transfer is made for the 
nominal consideration of $1, although 
the application states that $2,700 is a 
fair value for the system. West Penn 
states that it intends to spend more 
than $30,000 to improve the lines and 
will furnish service at lower rates than 
are now charged. Customers served 
number 415. 


eelings 


International Association of Electrical In- 


spectors — Southern section, George 
Washington Hotel, Jacksonville, Fla., 
September 12-14, Joseph Whitner, 


secretary, P. O. Box 17438, Atlanta, Ga. 
Western section, Hollenden Hotel, Cleve- 
land, Ohio, September 19-21, F. H. Moore, 
secretary, 320 N. Meridian St., Indian- 
apolis, Ind. Northwestern section, Hotel 
Spokane, Spokane, Wash., October 3-5, 
F. D. Weber, secretary, P. O. Box 70, 
Portland, Ore. Southwestern section, Ho- 
tel Lafayette, Long Beach, Calif., October 
10-12, H. L. Gerber, secretary. 205 City 
Hall, San Francisco, Calif. 


National Electrical Contractors Association 
—Annual meeting, Book-Cadillac Hotel, 
Detroit, Mich., September 12-15. L. W. 
Davis, general manager, 420 Lexington 
Avenue, New York, N. Y. 


International Municipal Signal Association 
—Annual meeting. Lord Baltimore Hotel. 
Baltimore, Md., September 12-15. Irvin 
Shulsinger, secretary, 7 East 42d St.. 
New York, N. Y. 

Empire State Gas & Electric Association— 
Annual convention, Lake Placid Club. 
Lake Placid, New York, September 15-16. 
George H. Smith. secretary. Grand Cen- 
tral Terminal, New York, N. Y. 

Wisconsin Utilities Association—Transpor- 
tation section, Lawsonia, Green Lake. 
Wis., September 19-20; accounting sec- 
tion, Lawsonia, September 23—24; electric 
section, commercial and _ technical di- 
visions, Schroeder Hotel, Milwaukee, Wis.. 
October 24-25. A. F. Herwig. executive 
secretary, Brumder Bldg., Milwaukee. 
Wis. 

Association of Iron and Steel Engineers— 
Annual convention and Iron and Steel 
Exposition, Cleveland Public Auditorium. 
Cleveland, Ohio, September 27-30. Brent 
Wiley, managing director, 1010 Empire 
Building, Pittsburgh, Pa. 

Indiana Electric Association—Annual con- 
vention, French Lick, Ind., September 29— 
October 1. Tom C. Polk. secretary, 607 
a Terminal Bldg.,. Indianapolis, 
nd. 

West Virginia Public Utilities Association 
—Annual meeting, Greenbrier Hotel. 
White Sulphur Springs, W. Va., Septem 
ber 30—October 1. 

American Transit Association — Annual 
meeting, Toronto, Canada, October 3-6. 
Charles Gordon, managing director, 22 
Madison Avenue, New York, N. Y. 


National Safety Congress—Silver Jubilee, 


Stevens Hotel, Chicago, Ill, October 
10-14. ; 

Electrochemical Society — Fall meeting, 
Hotel Seneca, Rochester, N. Y.. October 
12-15. Dr. Colin G. Fink, Secretary. 


Columbia University, New York, N. Y. 

National Electrical Wholesalers Associa- 
tion — Semi-annual convention, Drake 
Hotel, Chicago, IL, October 18-21. KE. 
Donald Tolles, managing director, 165 
Broadway, New York, N. Y. 

National Electrical Manufacturers Associa- 
tion—Annual meeting, Palmer House. 
Chicago, Ill, October 24-28. WwW. J. 
Donald, managing director, 155 East 44th 
St., New York, N. Y. 





Carrier to Submit 


Financing Program 


Stockholders of the Carrier (Cor. 
poration will vote September 12 on a 
financing program, recommended by 
the directors, comprising an issue of 
$2,500,000 of ten-year convertible de- 
bentures. Proceeds will be used to pay 
off $1,500,000 in bank loans and tw 
provide for working capital. The de. 
bentures will be convertible into com- 
mon stock. 

It is proposed further to change the 
authorized capital stock from 500,000 
shares of no-par value common to 
700,000 of $1-par value to provide for 
conversion of debentures and for fu- 
ture needs. As a result of the change 
in par value an excess of $4,858,086 in 
the capital account will be carried to 
capital surplus. 

The company will be able to charge 
against capital surplus a net deficit 
of $952,138 on July 31. In addition, 
the company proposes to charge against 
capital surplus $150,000 for design, 
development and _ research accounts 
and $600,000 patent account, carried 
on the books at these figures since 
1932 and 1930, respectively. 


Herbert E. Smith, vice-president 
United States Rubber Company; Fred 
F. Hoyt, controller, and M. E. Snyder, 
treasurer of the Carrier Corporation, 
have been elected directors to succeed 
Howard P. Ingels, Clifford Hemphill 
and E. C. Wampler, resigned. 


o 
Award Four Scholarships 


Westinghouse Electric & Manufac- 
turing Company has awarded four 
scholarships to sons of employees for 
1938, as part of the War Memorial 
scholarships established to the more 
than 5,000 employees who entered mili- 
tary service during the World War. 
So far 75 such scholarships have been 
awarded since 1919, each carrying an 
annual payment of $500 up to a four 
year period, to be applied toward an 
engineering education. 


* 
Joins Adequate Wiring 


Cincinnati has officially replaced its 
former Red Seal wiring program with 
the certification plan of the National 
Adequate Wiring program. The new 
program was recently launched under 
the sponsorship of the Cincinnati Elec- 
trical Association. Approximately 70 
representatives of every branch of the 
local electrical industry attended the 
meeting, at which William H. Mac- 
Crellish, president of the association 
and manager of the Graybar Electri¢ 
Company, presided. 
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Weare taking care of the known dangerous spots in New 
Jersey by providing modern lighting. Our slogan is, 


“Remove the death traps.”,— Governor A. Harry Moore. 


HE New Jersey campaign to remove death traps was 
advanced another step by the installation of 52 miles, to 
date, of modern lighting along the White Horse Pike, traffic 
artery from Atlantic City to Camden. Motorists now find 
night driving safer and more pleasant as they travel the 
longest continuous stretch of lighted highway in the world. 


This installation is part of New Jersey's program of aiding 
local communities in the lighting of hazardous state routes 
within their boundaries. One hundred and sixty-three com- 
Munities have been granted state aid to light more than 220 
miles of hi shway since last December. 


The White Horse Pike is lighted by a new-type incandescent 
luminaire developed by General Electric engineers. This 
luminaire is so constructed that glare in the eyes of drivers 
is reduced. It delivers more effective light per unit of power 
input than any other luminaire we have ever developed for 


the wider highways. 


New Jersey has made excellent progress in the drive to save 
lives with safety lighting. Other states and an increasing 
number of communities also are active in the campaign. If 
you know of a traffic artery in your community that is 
especially dangerous at night, look into the opportunities 
for saving lives with safety lighting. Let us send you com- 
plete information on our latest safety-lighting equipment. 
Write to the nearest G-E sales office or to General Electric, 
Schenectady, N. Y. 





aid 


New ideas and practices in the operation of well-designed, 


constructed and maintained plants and systems 


Motor-Driven Gear 
LowersBreakerTanks 


A device that greatly simplifies 
the lowering and raising of circuit- 
breaker tanks is used by R. M. Skin- 
ner, superintendent of electrical con- 
struction and maintenance British 
Columbia Electric Railway Com- 
pany, at the new Grandview substa- 
tion in Vancouver, B. C. 

Three-phase breakers at Grand- 
view are inclosed in a single tank. 
With 192 gal. of oil, these weigh 
close to 2,000 Ib. Originally the low- 
ering gear was arranged for bolt- 
ing to the upright standards of the 
switch frame and, as it weighed 
more than 200 lb., was exceedingly 
cumbersome to move about. 

Mobility was provided by sus- 
pending the whole mechanism from a 
light I-beam, running the length of 
the row of breakers. With this ar- 
rangement the mechanism can be 
moved from breaker to breaker by 
pushing lightly with one hand. 

The suspension rods consist of 
pipe inclosing a helical spring. While 
this permits the mechanism to ride 
easily, its real purpose is to allow 
the end angle plates of the mechan- 
ism to be sprung under clips mount- 
ed on the front upright members of 
the breaker frame. By hook bolts 
and hand nuts the mechanism can 
then be quickly drawn into position. 

Hand operation required fifteen 
minutes to raise and ten minutes to 
lower a breaker tank. Laborious 
turning of the hand wheel was elim- 
inated by installation of motor 


drive. The hand wheel was replaced 
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OPERATING PRACTICES 


Mobile mechanism handles 2,000-lb. 
breaker tanks 


This is chain driven 
from a pinion, which in turn is 
driven through a 16-1 reduction gear 
from a motor. 


by a sprocket. 


The motor is three- 
phase, #-hp., 60-cycle, 2.4-amp., 
220-volt, 1,725-r.p.m. Under motor 
drive, time taken to raise a tank is 
three minutes, to lower two minutes. 


Safely Use Gin-Pole 
to Set Tall Poles 


By RAY BLAIN 
Omaha, Neb. 

Some construction men avoid the 
gin-pole method of pole setting, 
though perhaps it is both the easiest 
and safest method when proper 
methods and rigging are used. We 
frequently set 95-ft. poles weighing 
about 5,000 lb. each and use this 
method with complete satisfaction. 
First we use the truck and pole der- 
rick to erect a 50-ft. gin pole. We 
dig a hole about 6 in. deep and with- 
in a foot of the main hole for the 
butt of the gin pole to hold it in 
place. We then guy the gin pole 
with three ropes or pieces of mes 
senger strand. The top of the gin 
pole is leaned slightly toward the 
main hole. 

We never use the winch line on a 
direct pull to raise the main pole if 
it can possibly be avoided. We find 
that by threading the winch line 


Gin poles set large line poles easily and safely 


(Left) ‘he gin has been raised with the truck derrick and is ready to lift the larger = 
The winch line is attached to the pole through a pair of double sheave blocks just above “a 
balance point so the pole will rise to a vertical position. (Center) Two men ride the butt 


it rises from the ground and steer it into the hole. 


the pole top. 


(Right) Three handlines dangle from 


They are used instead of pikes to line it up. 
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Grant Street Substation, Cleveland 
Electric Illuminating Company 


ower Company Installation 


The proved safeguard of service to customers 


major aid to actual economy in station design 


H cubicles are completely factory-assembled. A self-supporting housing of 
TEEL eliminates the perplexing problem of masonry construction. No live 
arts are exposed, and the breakers, disconnecting switches, and doors are 
completely interlocked. An FH cubicle is a lot more than just a breaker. 
Here’s what you get: 


Modern Type FH oil-blast Heavy-duty structural- 
circuit breaker shaped buses 


High-speed trip-f 
p-free breaker- : 
operating mechanism oO Heavy-duty bus supports 


All copper interconnections 
have silver-to-silver current- 
exchange surfaces 


Six group-operated isolating 
disconnecting switches 


Mechanical interlocks for 
breaker, switches, and doors, Necessary current trans- 
assure correct operation formers 


nd for detailed description. General Electric Co., Schenectady, N. Y. 
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through two large double sheave 
blocks we obtain better control of 
the load and avoid possible overload- 
ing of the winch. The winch line is 
attached to the main pole a little 
above the balancing point so that the 
butt will be a little heavy. Two men 
ride the butt if necessary as the pole 
is raised and steer it into the hole. 
After the pole has been raised until 
the butt clears the ground it is low- 
ered slowly into the hole. We al- 
ways attach three handlines to the 
top of the pole to use in lieu of pikes 
to plumb the pole up after it has 
been lowered into the hole. These 
lines are much easier to use than 
pikes and, we believe. safer. 


Miecarta Joints Used 
in Outdoor Substation 


By E. C. STOEVER 
Central Station Division, 
Westinghouse Electric & Manufacturing 
Company, Milwaukee 

In the construction of the 28th 
Street substation of the Milwaukee 
Electric Railway & Light Company 
a need for insulated structural joints 
was filled by the use of Micarta. The 
station has an initial capacity of 
90,000 kva., stepping down from 132 
kv. transmission to 26.4 kv. and 
13.2 kv. distribution feeders. 

In designing this station it was 
desired to provide fault bus protec- 
tion for the rapid clearing of faults 
within the low-voltage structures. 
Fault bus protection was obtained 
by insulating the steel structure and 
grounding each section through a 
current transformer. An instantane- 
ous relay is used to trip the circuit 
breakers feeding any section immedi- 
ately upon current flowing to ground 
due to flashover of an apparatus in- 
sulator or breakdown of any equip- 
ment mounted on the structure. 

Conventional structural steel con- 
struction was used for the 26.4-kv. 
and 13.2-kv. structures. To provide 
the utmost safety for operators or 
workmen in the station, it was neces- 
sary to insulate the structure at a 
point above where a man standing 
on the ground could ordinarily come 
in contact with the steel. This re- 
quirement necessitated _ insulated 
joints at a height of about 8 ft. in 
all the 6-in. H-section 
columns. To sectionalize the struc- 


supporting 
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Micarta column joint insulates steel 


substation structure 


ture it was also necessary to provide 
some insulated splices in horizontal 
6-in. I-beam and channel members. 
Micarta was selected as having the 
desired qualities for fabrication of 
the joints and splices. The pieces 
were cut to size and bolt holes drilled 
at the shop, but the joints and splices 
were assembled on the job. For the 
columns a piece of 14-in. thick plate 
bolted to the webs of the upper and 
lower columns by means of angles 
on opposite sides served to carry the 
vertical load. Rigidity was obtained 
by bolting a 1-in. thick plate to the 
flanges on each side of the column. 
The I-beam and channel splices were 
made by bolting a 1-in. plate on 
each side of the web and a }-in. plate 
to each of the flanges. Eight 2-in. 
bolts were used in each of the plates. 
A total of 48 column joints and 
eleven I-beam and channel splices 
have been subjected to extremes of 
temperature and a wide range of 
weather conditions. yet they have 
given no trouble and the Micarta 
shows no signs of deterioration. 


Dial line To// 


Lialline 
5-5, 6-6872 terminal 


6-5263 





Use Signal Scheme 


for Station Phones 
By E. E. GEORGE 


Tennessee Electric Power Compaiy 
Chattanooga, Tenn, 


Whenever several telephone lines 
enter a substation or power house 
easily distinguishable signals for 
ringing, recall and ring-off are very 
essential. Where the station operator 
seldom leaves his desk a turret with 
individual line lamp signals is a very 
satisfactory arrangement. Where the 
operator’s duties are such that it is 
desirable to distinguish signals from 
any part of the substation or yard a 
special signaling arrangement has 
been devised by the Tennessee Elec. 
tric Power Company. 

The scheme which is shown in the 
accompanying diagram has been in 
satisfactory use at two stations for 
several years. In this scheme the line 
relays (through auxiliary _ relays 
when necessary) operate heavy-duty 
relays with two mercury contacts. 
These relays are of the Automatic 
Electric AMC type. One of these 
mercury contacts operates a klaxon 
horn which is common to all the 
lines. The other contact lights two 
200-watt lamps. Each line has one 
of these lamps, installed one inside 
the station building and one out in 
the yard. These lamps are mounted 
in colored globes with weatherproof 
fittings. When the operator hears 
the klaxon horn a glance will tell him 
which line is calling and he can dis: 
tinguish the signal both visibly and 
audibly. In some cases the same 
klaxon is used for a bell alarm to 
indicate switch operation, in which 
case it operates continuously until 
reset. 


Inalication lights - 200 watts 


Short magneto — Long magneto 
line line 





Signal system for power station identifies which of 
several telephones is calling 
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NEW 


DELTABESTON SWITCHBOARD WIRE 








DEPENDABLE SERVICE 





EASIER INSTALLATIONS 
ECONOMICAL OPERATION 


You can expect a lot from this new Delta- 
beston Switchboard Wire. It was engineered 
and built to give your switchboard a better 


kind of service—a more economical kind. 


The tinned copper conductor, instead of 
having varnished cloth around it, is pro- 
tected with a FLAME-PROOF, HIGH DIELECTRIC, 
SEAMLESS TUBE OF SYNTHETIC INSULATION. Puri- 
fied Asbestos is felted over the insulation. 
Then, a woven braid is applied, impregnated 
to resist flame. 


Excessive heat, flame or moisture does not 


interrupt the performance of Deltabeston 


Switchboard Wire. It is approved for 90°C. 
continuous operation. Service is maintained 
in severest environments—under the most 
trying conditions. Installations are easier, 
too. Deltabeston insulation is flexible. Its 
high dielectric strength is not impaired by 
right angle bends. 


Send for samples and bulletins. Address 
Section Y-8639, Appliance and Merchandise 
Department, General Electric Company, 
Bridgeport, Connecticut. A complete line of 
Deltabeston Wires and Cables are distrib- 
uted by General Electric Merchandise 
Distributors and Graybar Electric Company. 


GENERAL (QELECTRIC 
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On one of the turrets, where traf- 
fic is very heavy, two sets of signal- 
ing lamps are used. One set locks in 
after a ring until reset and the other 
is self-resetting and follows code 
ringing. By this means the operator 
can always tell which line is ring- 
ing, and if he cannot answer it im- 
mediately the signal will still be re- 
tained. In other turrets, where many 
of the lines are dial or common bat- 
tery, it has been found desirable to 
provide separate lamps to indicate 
answering and hang-up condition. 
This eliminates listening on the con- 
nections to see if the called party has 
answered, or if the conversation is 


finished. 


Pole-Mounted Meters 


Reduce Diversion 
By B. M. MUNOZ 


Assistant Chief Production and Distribution 
Division, UWR, Guayama, Puerto Rico 


Energy diversion, largely respon- 
sible for the change to pole-mounted 
meters undertaken at Ponce, Puerto 
Rico, has undergone a sharp decline 
since customers’ meters have been 
removed from the premises. Cases 
of diversion were most fxéquent in 
the outskirts of the city where a pole 
was frequently set to serve a cluster 
of houses not visible from the street. 

In rural areas, where only one 
customer is served from a pole, it 
was a simple matter to mount a de- 
tachable meter on the pole. How- 


6service _ 


cables -~ 


ever, in the urban areas, where up 
to eight customers were served from 
the same pole, the situation was met 
with meter cabinets of the type 
shown, with capacities ranging from 
4 to 8 meters. 

Cabinets were made of aluminum 
to minimize corrosion due to salty 
winds from the sea—an important 
factor in this region. They are pro- 
vided with one threaded outlet for 
the incoming line and four, six or 
eight threaded outlets, according to 
the meter capacity of the cabinet, 
for the outgoing lines. Incoming 
line is usually a three-wire entrance 
cable; two No. 4 insulated, one No. 
4 bare conductor. Outgoing lines, 
also of entrance cable, consisted of 
one No. 8 insulated and one No. 8 
bare for two-wire services (80 per 
cent of the customers in Puerto Rico 
are served from two-wire services) 
and two No. 6 insulated and one No. 
6 bare for three-wire services. 

The main entrance cable is con- 
nected to the secondary lines on the 
pole as in the accompanying dia- 
gram. The outgoing lines go up the 
pole from the cabinet and along the 
crossarm to spreader racks, from 
which point the open wire services 
are extended to the customers’ prem- 
ises. In some cases the various con- 
duits shown in the diagram have 
been eliminated and the cables 
grouped together and fixed to the 
pole by aluminum braces. 

As stated, detachable meters are 
used with the cabinets, the bases be- 
ing assembled at the factory to secure 


-7~~~A-Primary circuit 


_, Primary circuit 


- Secondary 
circuit 


" 3 ‘conduit 


3 service cables 


Pole-mounted socket meters solve diversion problem for Puerto Rican city 
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a weatherproof joint. Bases are 
equipped with disconnects so ar. — 
ranged that whenever a service jg 

discontinued two of the prongs on — 
the case are moved back, so that — 
when the meter is again in place 
there is no connection. Meters thus — 
disconnected are resealed with a red 
seal. 


Secondary Distribution Economics* 


I1I-Conductor Losses | 


By E. M. ADKINS 
Jersey Central Power & Light Company, 
Asbury Park, N. J. 

For a secondary circuit with 
transformer located at the street in. 
tersection and feeding in four direc. 
tions (see schematic circuit, July 16 
issue, page 59) the conductor loss is” 
developed in the same way as for a 
two-way feed. 


Four-Way Feed 


The total energy loss for this type of circuit” 


is given in the following equation: 
Total watts loss = ieee for single 
12x10® phase 


= Bit for three 
8x10 phase 


The conductor loss per 1,000 ft. of second” 
ary circuit is equal to the following: 


2 2, for 
: i x dl as single 
1 12x10° 12x10 phase 
1,000 | TD ‘7? Dr {ot 
T 8x10° ss 8x10 phase q 
Substituting the previously developed” 
value of 7, these values become: 
ist z Pr 


, 2 ite ao x 
=—T900 12 _12,000 


4DVr 


Ww — 





16,000v ___ 


— _— for single phase 


Dr We i 


ne T? a 
3,000 * 3,000 


16,000v _ 
Dz - 


X 


for three pha 


_ 2DVr 
2 


Comparison of these equations 
will show that total conductor los 
for four-way feed is double the total 
for two-way feed. Also that the 
watts loss per 1,000 ft. of circuit 1s 
the same as for two-way and four: 
way feeds for both single-phase and 
three-phase circuits. Curves show: 
ing total conductor loss in watts p@ 
1,000 ft. of two-way feed are shows 
in the eighth installment of this se 
ries (July 30, 1938). 


* Installment No. 10 in a series contint 


ing in forthcoming issues. 
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Damages from Lightning flashovers — 
blown covers, punctured windings — are 
eliminated in L-M Distribution Transformers 
when used with suitable protective equip- 
ment. With generous clearances inside 
the tank, high impulse strength coils, with 
high voltage terminals well submerged in 
oil, and coordinated bushings, L-M Trans- 
formers are immune to flashovers. 


Get the complete story from your L-M 
Representative or write Line Material Com- 
pany, South Milwaukee, Wis. 





latital 


New ideas and practices in industrial electrification as presented by 
industrial, consulting and power sales engineers 


Phototube Schemes 
Applied to Testing 


By P. H.’McAULEY 


Laboratory Engineer, Westinghouse Electric 
& Manufacturing Company 

One of the most difficult places to 
provide protection for workers and 
for equipment is in the testing lab- 
oratory. A large part of every test 
arrangement. is temporary and sub- 
ject to considerable rearrangement 
during a series of tests. Economy 
and convenience demand temporary 
wiring and insulations far below re- 
quirements for permanent installa- 
tion. Operators must, at various 
times, work on the test circuit. In 
high-voltage and in destructive tests, 
moreover, there is the innocent wan- 
derer and the interested observer to 
protect from wandering into the 
danger zone. Hence special protective 
schemes often are desirable. Several 
such schemes are illustrated as alter- 
natives to the use of simple interlock 
switches in series with the lockout 


a reliable “fence” around the area. 
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transformer, providing 
(b) Phototubes trip the breakers 
of the high-power testing generator if a bus flashover should occur. 


Ordinary devices operating on current flow would reyuire adjust- 


ELECTRIFICATION 


latch of the supply circuit breaker. 

Automatic protection schemes 
should answer the following require- 
ments: 

1. They must not be inconvenient. If a 
gate with an interlock is hard to close or 
demands many extra steps there is a strong 
temptation to block out the interlock. 

2. They must be reliable, not subject to 
false operations or indications and require 
little or no maintenance. They should, 
however, automatically give warning or 
prevent operation if they are not working 
properly. 

Fences, even with large gates, are 
often inconvenient where large pieces 
or quantities of test materials are to 
be moved or where it may be desira- 
ble to enter a large test enclosure for 
reasons not connected with the par- 


A 
flectric eye in 
phote-tro/ler 


Photo-electric protective schemes for testing 


(a) Interruption or failure of a light beam focussed on a phototube 
trips the breaker supplying the 100,000-volt 


mutator flashing. 


ticular test being run. Also, the 
simultaneous conduction of two or 
more sets of tests in a given area is 
prevented, if observations and ad- 
justments are to be made frequently. 
Light beams and photo cells ar- 
ranged as shown furnish protection 
for operators and equipment. 


Electric Furnaces 
Improve Processing 


Heat treating at the factory of the 
Cushman Chuck Company, Hartford, 
Conn., .has given electrical equip- 
ment a_ striking opportunity to 
demonstrate its flexibility, reliability 
and economy over a period of years. 
This. establishment was the first in 
the city to install an all-electric heat- 
treating room. Coal-fired furnaces 
were replaced by two 80-kw. electric 
hardening furnaces in the early 
stages of this development. Five 
men -were: formerly kept busy tend- 
ing the coal furnaces, and even s0, 


ment for each change in circuit arrangement to distinguish between 
short-circuit tests and circuit or machine troubles. 
shielded from extraneous light, cut off power on a d. c. motor-enera- 
tor set used for circuit interruption tests, in case of excessive com: 


(c) Phot tubes, 
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The long time-lag of the Fustat keeps it from popping 
out and shutting down the circuit when motors start on 
washing machines, refrigerators or other such appliances. 

This means that a user can keep adding more appli- 
ances to present circuits until the load is equal to the ap- 
proved carrying capacity of his wiring — with perfect safe- 
ty and without incurring needless blowing. 


Prevents hazardous burnout of flexible cords, 
in spite of long time-lag 


fo The Fustat contains a fuse. The ability 
we _ of a fuse to protect against dangerous cord 
AA ¥ shorts, grounded sockets, etc., is well known. 
ais The quick action of the Fustat on such 
\yWexs— dangerous “household shorts” prevents spray- 
1\7) Wing of molten metal, starting of fires, burning 


of users. 


Protects against 
dangerous overloading of circuits 


An overload even as light as 25%, if continued, will 
cause the Fustat to open and protect the circuit. Once the 
tight size Fustat is installed permanent overloading is pos- 
itively prevented. 


Keeps the circuit from being 
robbed of protection 


A Fustat cannot be replaced with a penny nor any such 
substitute — nor with a size too large to protect. In fact 
sidetracking protection in any way is practically impossible 
without destroying the Fustat or adapter and thereby clearly 
showing the user that all protection is gone. 


rOR FUELS INFORMATION WRITE 
KIRKMAN ENG 
121 Sixth Ave., 
New York City 


BUSSMANN MFG. CO 
University at Jefferson, 
St. Louis, Mo. 


JEFFERSON ELEC. CO 
Bellwood, IIl 
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© e e investigate the FUSTAT / 


For safe and trouble-free protection it's just good business to sell, install and use Fustats 


err 
rr Mh 


eee 
‘ oer 
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eor@e ad ape. 


The Fustat guards against anyone unwittingly creating 
a fire or injury risk thru haphazard practices. 


a 
<e 
‘ 


If additional circuits are needed sO, 
the user cannot readily side-step 
the issue at the sacrifice of safety. —------= aE ETA 


Reduces loss of time and money 
on needless ““blown-fuse” service calls 


When a fuse blows on a starting current everybody 
loses. The user’s service is off . . . the service man may be 
dragged away from more profitable work . . . the full cost 
of the call may not be collected if the user kicks about 
paying it just to have a fuse changed . . . the whole electri- 
cal industry loses because needless interruptions of service 
are costly, annoying and unnecessary. ; 

The Fustat stops this senseless waste ./@ —1/@l__ 
by eliminating such “‘false-alarm” 7>Ay—/5-3 
service calls. =< =< 

















Retails at 
36° 


in 15 to 30 amp. sizes 






Fits present 
fuseholders 


Thru the use of an in- 
expensive adapter that 
locks in place, the Fustat 
fits in any standard Edison 
base fuseholder. 

On new jobs, you can 
specify that panels, switch- 
es, etc., be equipped with 
Fustat bases. 



















eM eS, + eee ee 


CORP NATIONAL ELEC. PDTS.CORP. UNION INSULATING CO 
Ve 


Fulton Bldg., 
Pittsburgh, Pa. 


eae ere eS e 
New York City 





45-kw. air tempering furnace at Cushman Chuck plant 


re-treating was frequently required 
because uniformity of product qual- 
ity was difficult to insure. Two men 
with these electric furnaces turned 
out a more dependable product than 
more than twice their number could 
achieve with the old type of equip- 
ment. The quality of the product de- 
livered from the electric furnaces is 
definite and steadily maintained. Less 
highly skilled labor was found usable 
in some of this work, and the clean- 
liness and automatic temperature 
control features of the electrical 
equipment added materially to their 
value. 

Another of several steps was the 
replacement of a gas furnace for oil 
tempering by an electrical unit, and 
another gas furnace which heated a 
lead pot was replaced by electrical 
equipment. The electric lead pot had 
a greater capacity than the gas unit, 
which resulted in more continuous 
production than was feasible with 
the gas pot, which was cooled down 
too fast when relatively large pieces 
were inserted. Evaporation was also 
cut out with fhe electrical equip- 
ment. Because of the increased 
capacity, replenishment of lead was 
made at longer intervals. 

The latest addition to the depart- 
ment is a 45-kw. General Electric air 
tempering furnace. The fine toler- 
ances of the company’s products de- 
mand the same accuracy in metal 
treating as in machining. The fur- 
nace is of the top loading type and 
insures fast and convenient handling 
of large quantities of metal parts. 
Temperatures ranging between 400 
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and 1,200 deg. F. may be had at 
short notice, and basket loading by 
an overhead hoist speeds up material 
handling. The furnace has a charg- 
ing capacity of about 5 cu.ft. and 
forced air circulation rapidly devel- 
ops uniform temperature throughout 
the work. 


Test Proves 


Furnace Economy 


Careful analysis of a customer's 
problem and the arrangement for a 
test with competitive fuel, using ac- 
tual, installed equipment, were fac- 


tors which led to the recent electrifi- 
cation of the National Brass Works, 
Inc., Los Angeles, a leading jobbing 
foundry in southern California. 

Although the management was 
ready to admit that electric furnaces 
would increase melting speed and im- 
prove product and working condi- 
tions, it felt that fuel-fired furnaces 
would be more flexible and that elec. 
tricity might prove too costly. 

Engineers of the Southern Califor- 
nia Edison Company, Ltd., made a 
careful study of plant conditions, 
which convinced the management 
that electricity could meet all re- 
quirements and, furthermore, melt 
brass at a lower cost per pound than 
could existing equipment. 

After arranging for installation of 
a 350-lb. Detroit rocking electric fur- 
nace, a series of tests was run. These 
proved conclusively that the over-all 
cost of electric melting was less than 
that for oil. 

The furnace is now in regular op- 
eration, supplanting oil. Having a 
connected load of 100 kw., single 
phase, the furnace can melt its maxi- 
mum charge of more than 400 lb. in 
25 minutes. More than 3,000 lb. of 
brass can be handled in an eight- 
hour day. 

The installation represents a sub- 
stantial wiring contract and a sizable 
block of power. To the consumer 
it represents economy, cleanliness and 
efficiency, and at the same time opens 
a wider field for the melting of vari- 
ous alloys in which the firm special- 
izes. 


100-kw. melting furnace handles 11% tons of brass in eight hours 
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LINCOLN 


MAXIMUM DEMAND METERS 
ARE NOW AVAILABLE FOR 


SOCKET MOUNTING 
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| 
performed successfully for 10 years in a | 
yer of forms, some of which are shown below, | 
in Maximum Demand Meters are now avail- | 
i Type WDS for socket mounting. The com- 
Oa tas of timing mechanisms and rapidly | 
‘moving parts assures continued operation of Lincoln | 
Type WDS Meters even under the most extreme 
conditions encountered in outdoor installations. | 


APPLICATIONS 
ON WHICH LINCOLN METERS SERVE BETTER 


INDICATING RECORDING INDICATING RECORDING 
WATT DEMAND WATT DEMAND AMPERE DEMAND AMPERE DEMAND 




















‘ype WD Watt Demand Type CCW Graphic Watt Type AD Meters measure Weatherproof Type CCAO 
af operate independent- Demand Meters require no the factor which affects dis- forrecordingthe demand on 
the watthour meter. contacts for their operation. tribution equipment. distribution transformers. 


LINCOLN METER COMPANY 








SPRINGFIELD, ILLINOIS 





Air Bomb Tests 
Rubber for Aging 


Air bomb testing of rubber for re- 
sistance to aging, employed by the 
Electrical Testing Laboratories, has 
several features which render it at- 
tractive in 
oxygen-bomb method: (1) Ordinary 


comparison with the 


air can be used instead of oxygen: 
(2) test pressure is much lower, 80 
lb. per sq.in. vs. 300 lb. per sq.in.. 
and (3) the test period is reduced 
from 48 hours or 96 hours to only 
five hours. The method is recom- 
mended at present, however, for use 
only with compounds specially mixed 
to withstand high-temperature oper- 
ation. Because of the short test pe- 
riod there is a strong tendency to use 
it for all grades of rubber, but with 
many compounds the loss in strength 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 





and elasticity is severe at the high 
aging temperature of 127 C. (260.6 
F.). 

The air bomb equipment illus- 
trated was designed and built by the 
Electrical Testing Laboratories. It 
consists essentially of a Celotex cab- 
inet, 44 ft. long, 3 ft. wide and 3 ft. 
deep, that houses four cylindrical 
steel bombs 8 in. in inside diameter 
and 10 in. deep, within which air 
pressure of 80 lb. per sq.in. is main- 
tained by an external automatically 
controlled air compresser. A tem- 
perature of 127 deg. C. is maintained 
within the bombs during the five- 
hour period of the test by forced cir- 
culation of air around the outside of 
the bombs. This air is heated by a 
thermostatically controlled 2-kw. 
electric heater contained in a com- 
partment at one end of the cabinet. 
Temperature within the bombs is 


Air bomb equipment tests rubber for resistance to aging 
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measured with calibrated copper-ad- 
vance thermocouples, registering on 
a recorder of the potentiometer type. 
Temperature within a bomb during 
the test period can be maintained 
within + 1 deg. F. 

Four bombs are used, since spec- 
ifications limit the number of speci- 
mens which may be tested simul- 
taneously and prohibit the testing 
of more than one kind of rubber in 
a bomb at one time. The bombs 
themselves are made from 8-in. steel 
pipe threaded at both ends and fitted 
at the lower end with a standard pipe 
cap, which was subsequently welded 
to insure air tightness. For the upper 
end of the bomb the crown of the 
pipe cap was cut from the rim and 
the rim alone threaded onto the pipe 
and welded. The crown and rim were 
drilled and tapped for cap screws 
which hold the crown of the pipe 
cap on the top of the bomb as a 
cover. The mating surfaces were 
machined so that a V-shaped ridge 
on the cover seated in a lead bed 
cast in a groove turned in the rim, 
forming an airtight joint. The bombs 
were then chromium-plated to fore- 
stall corrosion. Each bomb accom- 
modates sixteen samples, which are 
clipped in a rack that slides into the 
bomb. The bombs are each pro- 
vided with a cut-off valve, pressure- 
relief valve and a gauge. 


Terminal Design Cuts 
Breakage of Strands 


Vibration is a not infrequent cause 
of breakage of fine cable strands at 
lugs and other terminals. Difficulty 
arising from this cause was exper! 
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THOSE SWITCHES) = 

SAVE ME PLENTY |) 
OF TOUGH 
NIGHT TRIPS 


Reduce Patrols with 


INEXPENSIVE Trip-O-LINK TRIP=SAVER 


LONG-LASTING 
"ee alas russe SWITCHES 


No YOU CAN ELIMINATE a lot of day and night trips to out-of-the-way 

locations on your rural extensions. .'. give your customers better 
service ... increase your rural line revenue by maintaining greater con- 
tinuity of service and reducing your maintenance costs.... The new, 
revolutionary Kearney Trip-O-Link Trip-Saver double-action Fuse 
Switch makes it possible. 

This inexpensive switch will clear a temporary fault — put its second 
fuse back into service after a time delay of 50-60 cycles. ... And, as you 
know, 75 to 90 per cent of the faults that occur during the day or night, 
that get you out on long costly patrols, will clear themselves in less 
than 50 cycles. 

ee ee So you can see why so many operating men are claiming that Kearney 

Sieod-calin catalan a ae Trip-O-Link Trip-Savers quickly pay for themselves by effecting imme- 

auxiliary cartridge in reserve— diate savings in patrol and maintenance costs. 

ready to restore service within 50 to Install some of these Trip-Savers on troublesome locations on your 
cycles after first cartridge blows. ‘ nae 

Above — second cartridge restores rural lines... Keep tab of the number of patrols they eliminate —the 

service after first has done its job savings they effect... And, you’ll agree with other operating men that 


—service, continued, customer sat- ip-O-Li ip- i 
infied — & Wome peated aaved. Kearney Trip-O-Link Trip-Savers do pay for themselves in a short time. 


Write for Details — Today. 


MANUFACTURED BY 


MMES R. KEARNEY CORPORATION 
ea 4224-42 CLAYTON AVE: — ST. LOUIS ae. 
as OF MODERN UTILITY EQUIPMENT FOR OVERHEAD AND UNDERGROUND CONSTRUCTION 
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Double clamping of cable on special 
terminal prevents breakage of strands 
of extra flexible cable 


enced by the Harrisburg Steel Com- 
pany in terminating extra-flexible No. 
4/0 cable having 4,900 strands. The 
trouble has been overcome with a 
special double-clamp terminal de- 
signed by the Burndy Engineering 
Company, New York City. 

One clamping element of this 
special terminal, illustrated, is used 
to grip the cable insulation, prevent- 
ing movement of the cable relative to 
the terminal, while a second special 
cap was provided to clamp tightly 
around the conductor and confine the 


strands, thus preventing breakage. 
This second smaller cap provides the 
electrical connection. 

Experience with this type of con- 
nection is said to have proved it 
to be thoroughly dependable and 
trouble-free. One- and two-conduc- 
tor variations of the design illustrated 
have also been made. 


Electric Igniter 
for Coal Stokers 


With the development of an elec- 
tric igniter for use with domestic 
anthracite stokers the possibility of 
a fully automatic and electric coal 
stoker seems near. 

Designed to match the automatic 
ignition systems of competitive fuels, 
the igniter consists of a “Calrod” 
electric heating element placed in the 
bottom of the stoker retort, just 
above the point where coal is sup- 
plied. Operated either manually by a 
push button or used with a thermo- 
stat or stack switch, the element is 
electrically heated to incandescence 
to ignite the fuel, eliminating the 
need for starting the fire with paper 
or kindling. 

Assume it is used with an anthra- 


RQ Flectric ignition 
R elermer? | S 
\(Calrod un't) J 
ad SG 


{ To pushbutfon 
contro/ 4 


Anthracite stoker has “calrod” 
ignition device 


cite stoker having bin feed and auto. 
matic ash removal, that the fire has 
been allowed to go out and that the 
retort is filled with ash from an old 
fire. To start the fire again the ther- 
mostat upstairs is set to the desired 
temperature and the control button 
of the igniter—also upstairs—is 
pushed. Then two things happen: 


1. The stoker feeds coal into the retort 
until the ash is removed and fresh coal 
surrounds the igniter or heater. 

2. The stoker turns off and the igniter 
is heated until the coal is brought up to 
the ignition temperature. 

Following this, the heater or ig- 
niter turns off and the stoker on. 
continuing to function automatically 
to heat the house. This entire cycle 
is said to take less than half an hour. 
This device is a development of the 
Anthracite Industries Laboratory. 


Determine Resistance of Square Conductor 


Approximate formulas are devel- 
oped for the a.c. resistance of square, 
hollow conductors, including the 
solid conductor as a special case, in 
a paper by A. H. M. Arnold in the 
(British) Journal of the I.E.E. for 
May, 1938. The formulas developed 
in this paper are: 

(1) For isolated conductors at low 
frequencies: 


1 2 
Ro : \ 1 1 ccm een wa ee 
e** +{ (ao 7? <*')(#) | 


| 1 
ae 940 82 
1+ 1000n (1 1858 + 2408 


ae tz) | 


(2) For isolated 
high frequencies: 


conductors at 


: orien 
- =24)[ 02 — 8) A . 


=) 


(3) For single-phase systems of 
two conductors: 
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R’_ Ry E — 28 + B) +(w/ 4 
RR’ - 


tL 14 Ge 


a®A(w/R) _ 
1 — a®B(w/R) 
(4) For three-phase system of 


three conductors, average value of: 


a & 
R R 


- — 26 + B) +(w/R)BY2 — ‘] 


oe 


1 + (w/R) VB 
3/2a*A(w/R) 
I — a®B(w/R) 


(5) A(w/R) = ; (w/R)? for values of 


(w/R) less than 0.5. 


“ tot 5 
(6) A(w/R) = V3 — 0.27 for values 


of(w/R) greater than 0.5 


eo (2) alee] 
@Q) Bi — 4) = es 
R V2 20V a/R +30 


beset oe | 
2+2Vw/R + (w/R)* 

R = direct-current resistance of con- 
ductor per cm. length in c.g.s. units. 


R, = alternating-current resistance of 
an isolated conductor per cm. length in 
c.g.s. units. 

R’ = alternating-current resistance of 
conductor per cm. length in c.g.s. units. 

a = ratio of length of side of square 
section to spacing between axes of adjacent 
conductors. 

8 = ratio of twice conductor wall thick- 
ness to length of sides of square conductor. 

8 = 1 for solid conductor. 


f = frequency in cycles per second. 
w = 2Qrf, 


Values of n from 0.30 to 0.70 in 
formula (1) for various values of 8 
are given in a table which also gives 


the value of s that determines 


the upper frequency limit of formula 
(1). Above this frequency formula 
(2) is used. This last formula was 
developed by J. D. Cockroft, “Skin 
Effect in Rectangular Conductors at 
High Frequencies,” Proceedings of 
the Royal Society, 1928, Vol. 122, 
page 533. 

The author of the paper cites ex- 
perimental evidence to support his 
claim that formulas developed give 
results which are accurate to better 
than 2 per cent. 
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A SQUARE D PANEL BOARD FOR EVERY TYPE 
OF INDUSTRIAL OR COMMERCIAL BUILDING 





Multi-breakeR Panelboard for 
lighting and appliances. 





Multi-breakeR Lighting Panelboard 
with main circuit breaker. 





Fusible Lighting Panelboard. 






Adequate power and lighting distribution is essential 
to the modern industrial plant or commercial build- 
ing. The Square D line of panelboards is complete. 
It meets every requirement. 

Fusible or circuit breaker panelboards; narrow 
type panels for mounting in l-beams or on columns; 
the new Multi-breakeR panelboards which provide 
branch circuit switching and circuit breaker protec- 
tion at a new low cost. 

Square D electrical equipment is available through 
electrical wholesalers everywhere. 





Circvit- breaker Panel- 
, board Type L, quick 
~ | make, quick break, 
< 4 double break branches. 


e ‘a ‘a’ ‘ss ‘os ‘a @ ‘eo 
At ak See let RT er A 
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. Scflex Convertible Distribution 
for power or lighting. 






Multi- breakeR Panei- 
board Narrow Column 
Type LX. 


2QUARE J] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


Broad Program Used 
by San Joaquin 


By EDITH L. HAMMOND 
Home Lighting Supervisor 
San Joaquin Light and Power Corporation 
Fresno, Calif. 

The home lighting service of the 
San Joaquin Light & Power Corpora- 
tion was organized in 1934 with two 
major objectives: 

First, the education of customers 
in the use of improved lighting and, 
second, the development of better re- 
lations. 

In line with its policy to maintain 
a high standard of public service and 
public relations, the corporation in- 
augurated the home lighting service 
because it offered an entirely new 
field for carrying out this policy. 

Results along the lines of these 
objectives have surpassed all hopes 
and expectations, and are steadily im- 
proving as time passes. A compari- 
son of results for the last ten months 
of 1936 and 1937 discloses that 1937 
leads with: 

1. 3% times the estimated load con- 
nected. 

2. 583 more demonstrations. 

3. 188 more new portable lamps. 

550 more new fixtures. 
1,100 more new bulbs. 

4. Call-backs showing a decrease of 60 
in number, however, show a gain of 84,700 
installed watts. 

Records disclose that the division, 
composed of five advisers, has made 
the following record to date: 

8,648 demonstrations. 

18,248 calls, all classes. 

339 average watts increase per home 
called back on. 

3,273 kw. estimated connected. 

An important result of this home 
service work, not anticipated in full 
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when the service was inaugurated, is 
the opportunity it gives the company 
for closer co-operation with the deal- 
ers in its territory. Advisers are 
thoroughly informed at all times as 
to the equipment available in each 
dealer’s store, and when equipment 
is specified in a recommendation, the 
name of each dealer handling it is 
listed in the recommendation. Many 
customers desire personal help in se- 
lecting fixtures for new homes or for 
relighting old homes. The supervisor 
goes with the customer to the fixture 
dealer chosen by the customer and 
the selection is made from his stock. 
This personal service has resulted in 
raising the standard of equipment 
carried by dealers, which in turn 
aids the home service materially and 
is also a help to the retailer. 


. FOX < os 5 
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Hep sane 
First Aid For Priceless Eyer-The Evyeiiags Leos 


E.A.R. Up $12,000 in 
Six Weeks’ Campaign 


By W. G.. KEAY 


Assistant to the President 

New England Gas & ‘Electric 

Association, Cambridge, Mass. 
Believing that under modern rates 
the liberal use of lighting for the 
home can be sold to satisfy cus- 
tomers and increase total revenue 
substantially, the New England Gas 
& Electric Association properties have 
raised the average wattage per lamp 
in residence service from 30.5 to 56 
in the past decade. These ten utilities 
have about 1,600 employees, each of 
whom is encouraged to participate in 
every opportunity to develop home 
lighting along sound lines. Under- 


Even the windows in the corridors of the New England Gas & Electric office 
building are utilized to attract attention to the sight meters and lamp cartons 
featured in the company’s lighting campaigns _ 
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Anyone who has had any experience with iron 
ore knows that it is one of the most abrasive of 
materials. Yet when the pictures shown above 
were taken the Simplex-TIREX portable cable had 
been attached to the shovel for two years without 
showing more than a few scratches and, at last re- 
ports, the cable was continuing to give satisfactory 
service, proving again that TIREX with its selen- 
ium rubber armor can really stand abrasion. 


What causes such remarkable performance? 
The selenium rubber armor used to protect all 
TIREX cables. The outer jacket of all TIREX 
cables is a 60% rubber sheath properly compound- 
ed and vulcanized with selenium to obtain maxim- 
um toughness. It is securely bonded to an inner 
Jacket in such a way that the two form a homogen- 
eous mass with a seine twine re-enforcement im- 
bedded between them. The selenium rubber armor 
is a distinguishing feature of all TIREX cables and 
it makes them unexcelled for toughness and resist- 
ance to abrasion. 


eas 
ae 







A second and more easily identified feature of 
TIREX cables is the name “SIMPLEX-TIREX” 
molded directly into the tough selenium rubber 
jacket every few feet. To obtain the lowest possible 
“cost of cables per unit of production,” specify 
TIREX cables for all new equipment and buy 
TIREX cables for all cable replacements. Then 
you can be sure that your cable dollar is invested 
to give maximum returns. 


A new and attractive catalog on Simplex-TIREX 
Cords and Cables is now available and will be sent 
immediately upon request. Have you asked for 
yours yet? 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge, Mass. 


Sim 


plex -TIREX 


The only cable armored with Selenium Rubber 
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lying such activities is the constant 
need for adding profitable increment 
loads to the several systems, obtain- 
ing this business through improve- 
ment in home-lighting installations 
which have fallen far behind the 
times, the growing popular under- 
standing of “Better Light - Better 
Sight” opportunities and the avail- 
ability of modern lighting equipment 
for new homes of every class and 
cost range. 

Three years ago we employed thirty 
young women to visit residential cus- 
tomers on the system, having pur- 
chased 1,000 sight meters which were 
offered free for customer use for a 
four-day period. From this impetus 
toward improved lighting, which cov- 
ered every home, grew the develop- 
ment of an organization to solicit di- 
rectly such business. Our men who 
engaged in this work obtained an 
average increase of 250 watts per 
survey. Five men averaged 2 kw. 
per man per week for the year and 
added 556 kw. in connected resi- 
dential lighting. We estimate the 
annual revenue from this class of 
business to range from $20 to $30 
per kilowatt connected, depending on 
the locality. 

The New England Gas & Electric 
Association has pushed the I.E.S. 
lamps vigorously. In October-De- 
cember inclusive last year 3,600 of 
these lamps were marketed in our 
territory. Four types of I.E.S. lamps 
are now featured, the “Table,” 
“Junior Floor,” “Twilight” and “6- 
Way.” In 1937 for the best showing 


in Mazda lamp sales the association 
won the J. I. Mange plaque in com- 
petition with groups in the Associ- 
ated Gas & Electric System. During 
the past three years approximately 
15,000 such I.E.S. lamps have been 
sold by dealers and the company and 
many more must have been sold of 
which we have no record. 

Each fall an energetic effort is made 
to develop Mazda lamp sales in car- 
ton groups. Customers are billed on 
a 30-day basis where cash sales are 
not made. In the last quarter of 1937 
a six weeks’ campaign yielded $12,- 
000 in increased yearly revenue from 
the units added. Last year our car- 
tons contained 360 watts in lamp rat- 
ing, made up of one 100-watt, three 
60’s and two 40’s, selling for 95 cents. 
It is planned to use a somewhat higher 
total wattage in this fall’s campaign. 


15 Kw. to Floodlight 
Used Car Sales Area 


By E. J. BRODERICK 
Lighting Engineer, Narragansett Electric 
Company 

When the State Motors Company 
acquired a corner lot at Elmwood 
and Lexington Avenues, Providence, 
R.I., formerly occupied by a large 
residence, the illumination of a stock 
of used cars toebe parked on the 
premises presented the lighting sales 
department of the Narragansett Elec- 
tric Company with an_ interesting 
problem. The lot is about 125 x 156 


ft. in dimension and fronts on major 


Used car display high-lighted by floodlamps providing 40 ft.-candles, with 20-35 


along sidewalk and 10-12 in general area 
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trafic routes already well illumi- 
nated by the city’s street lighting fa. 
cilities. It was essential to provide 
a layout which would attract atten- 
tion in an area provided with excel. 
lent night lighting, and without im- 
posing glare or garish effects upon 
the eyes of passersby, whether travel- 
ing by motor or by the local transit 
system. 

To minimize the number of fix. 
tures required and thus free the car 
display space for maximum conveni- 
ence of movement, it was decided 
to utilize five steel poles at suitable 
points along the outer border of the 
lot to carry 1,500-watt and 500-watt 
lamps in proper combinations for 
projection of flux upon the premises. 
In general, the 1,500-watt units are 
mounted 23 ft. and the 500-watt 
units 19 ft. above ground level. Ben- 
jamin “Duo-Service” reflectors were 
used with the 1,500-watt bulbs and 
floodlight projectors of the same 
make for the 500’s. 

Most of the car movement in and 
out of the property takes place on 
the Lexington Avenue side at the 
rear of the lot. Near the corner 
adjacent to this entrance one 1,500- 
and one 500-watt unit suffice for the 
pole fixture requirements. Along 
the border at the midpoint the pole 
structure carries two 1,500- and two 
500-watt units, and at the corner of 
Lexington and Elmwood Avenues 
one 1,500- and two 500-watt units 
are now in service. At the further 
front corner one 1,500- and one 500- 
watt unit are employed, and about 
half way down the further side of 
the lot two 1,500-watt units suffice. 
A 3-kw. sign with electric clock oc: 
cupies the front corner, and beneath 
this sign a 500-watt spotlight has 
been installed to high-light the dis- 
play of a selected used car above the 
surrounding automobiles and_ thus 
provide a contrast for sales interest. 
Another 500-watt spotlight is placed 
beneath a neon sign at the main en- 
trance to the walk leading to the of- 
fice. The total connected lighting 
load of the property is about 15 kw. 

The cost of the electrical installa- 
tion and lighting equipment was 
about $1,700, of which about $1,400 
accounted for outside display and al- 
lied wiring facilities. Six 75-watt 
drop lights serve the paint shop, to- 
gether with a small battery charger 
and air compressor. The average 
monthly bill for electric service is 
about $75. 
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HE natural strength of select southern yellow pine — 
plus — AmCreCo full length pressure treatment is the 
best guarantee of pole quality you can get. 


Complete protection against decay from top to butt is 
the one way to secure original pole strength for a long, 
serviceable life —it is the best method to assure a suc- 
cessful project. AmCreCo full length pressure treated 
poles will give the advantages of low first cost, low main- 
tenance expense, and the satisfaction of quality to your 
line. Discuss your requirements with us, there is no 
obligation. 


AMERICAN CREOSOTING COMPANY 


INCORPORATED 














COLONIAL 
CREOSOTING 
COMPANY 


GEORGIA 
CREOSOTING 
COMPANY 


INCORPORATED INCORPORATED 


ADDRESS INQUIRIES TO CHICAGO. ILL.. OR LOUISVILLE, Ky. 


Reversing Motor Drive 


An improved design of reversing motor 
drive makes use of armature speeds of 
150-600 r.p.m. and 100-600 r.p.m., as against 
former standards of 250-1,000 r.p.m. and 
200-600 r.p.m. Since there is less stored 


corps 


Type ball-bearing d.c. motor for 
reversing service. Reliance Electric & 
Engineering Co., Cleveland, Ohio. 


energy in the armature at the reduced 
speed, the motor can stop quicker and get 
under way faster at the end of each stroke. 
Thus time clipped from the reversal time 
can be changed to cutting time, improving 
production of planer. In addition, master 
reversing swilch on planer bed has been 
made direct-acting and rheostat panel for 
control of speeds is now a separate unit. 


Temporary Mine Bond 


New temporary bond has been designed 
for room work where frequent installations 
and reclamations must be made. It is 
provided with terminals that embrace the 
base of the rail; a quick turn of the 


Temporary mine set-screw bond. Ohio 
Brass Co., Mansfield, Ohio. 


wrench locks terminal to rail mechanically 
and electrically. A No. 2/0 copper strand 
joins the terminals 


Explosion-Proof Fixtures 


Angle-bracket type series of explosion 
proof lighting units; exterior reflector 
type; with reflectors in dome, shallow 
dome, bowl and symmetrical angle 
shapes; lamp sizes, 75 to 200 watts 
Benjamin Electric Mfg. Co., Des 
Plaines, Ill. 


To provide an explosion-proof lighting 
fixture for locations in which it is not 
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EQUIPMENT 


possible to mount the lighting units over- 
head, this company has brought out a series 
of angle-bracket type units suitable for 
side-wall mounting. Units are listed by 
Underwriters’ Laboratories for hazardous 
locations in which inflammable volatile 
liquids or other volatile substances are 
manufactured or stored. This includes 
Class I, Groups C and D locations. 


Cycle Controller 


Designed for process manufacturing, a 
new single-cam cycle controller provides 
for the control of as many as four separate 
operations. Cam is designed to meet a 
wide variety of requirements, with addi- 
tional flexibility provided by adjustable 


Air-operated single-cam cycle con- 
troller. The Bristol Co., Waterbury, 
Conn, 


segments. Instruments also make use of 
a special operating mechanism which makes 
it possible to obtain two different speeds 
of rotation before cam completes a cycle. 
Switches controlling electrical circuits in 
the controller are inclosed, as is the motor: 
instrument cases are moisture- and dust- 
proof. 
« 


Welding Generator 


“P&H-Hansen” 200-amp. “Special” ar« 
welder; stationary type machine stand- 
ard; uses electrodes up to 7/32 in. 
diameter. Harnischfeger Corp., Mil- 
waukee, Wis. 


Built to supply a somewhat wider operat- 
ing range than the average 150-amp. unit, 
this new are welder consists of a 200-amp.. 
commercial rated 30-volt, 6-kw. generator 
with an intermittent welding range of 35 
amp. to a maximum of 225 amp. Gener- 
ator is coupled to a 24-hp.. four-cylinder. 
water-cooled gasoline engine. 


AVAILABLE 


Electric Switch 


This switch has a 5/16 in. diameter ac- 
tuating plunger which can be moved }/ 
in. beyond the operating point without 
straining the snap-action mechanism, chang- 


‘Series Q’”’ Micro-Switch; for 10 amp., 
125 volts a.c.; 2 amp., 600 volts a.c.; 
14 -hp. motors, 115-460 volts” a.c, 
Micro Switch Corp., Freeport, Ill. 


ing its characteristics, or without affecting 
its life, it is claimed. A pre-travel of 0.015 
in. movement with an operating pressure of 
7 to 8% oz. and a movement differential 
of 0.0002 to 0.0003 in. is required to oper- 
ate the switch. Contact arrangement can 
be for normally open, normally closed or 
double-throw circuits. 


Connectors 


“Wedge-Grip” connectors, now offered 
in four sizes, to hold two wires each, 
from No. 20 up to No. 2 stranded. 
H. B. Sherman Mfg. Co., Battle Creek, 
Mich. 


With the addition of three sizes to this 
type of connector, the company’s line now 
includes the following ranges: No. 20 to 
No. 12. No. 12 to No. 6, No. 8 to No. 4 
stranded and No. 4 to No. 2 stranded. 


s 
Explosion-Proof Lamps 


Smallness and lightness in weight are 
said to be predominant characteristics of a 
new explosion-proof hand lamp which meas 
ures 25g in. in diameter and about 14 in. 
in length and weighs about 234 Ib. A new 
explosion-proof barrel inspection lamp }§ 


Type “EVHS”  explosion-proo! ind 
lamp, top; type “EVBL” explosion- 
proof barrel inspection lamp, DP m 
for insertion in bungholes 2'4_!! in 
diameter and larger. Appleton Electri¢ 
Co., Chicago, Ill. 
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ABOUT $100.00 A WEEK 
BUSS FUSES 
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You too, can 
ABOLISH WASTEFUL SHUTDOWNS 
CAUSED BY NEEDLESS BLOWS 


It may come as a surprise to some executives that 
many shutdowns supposed to be caused by 
trouble in the circuit, really originate in the pro- 
tective devices themselves. 


To prevent this costly waste — caused by pro- 
tective devices opening needlessly — BUSS devel- 
oped the Super-Lag fuse. 


If you are even remotely interested in a smooth 
running plant —or saving money due to more 
efficient plant operation — you will find it well 
worth your while to pass the word along that in 
the future all requisitions and purchase orders 
call for BUSS Super-Lag fuses. 


If you would like to be able to show others 
why BUSS Fuses are suited to the needs of your 
plant we will be glad to send you a copy of the 
RB book. It gives in easy reading style a compar- 
ison of BUSS construction with others — and 
makes clear how BUSS Super-Lag Fuses can 
help abolish unnecessary shutdowns in your plant. 


BUSSMANN WHY BUSS FUSES 
\ememmereme DON’T BLOW NEEDLESSLY 


2536 W. University St. 
ST. LOUIS 


Division McGraw 
Electric Company 
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TYPE SM TEST SWITCHES 


(Stud Mounting) 


Type SM (stud 
mounting) Test 
Switches mount 
directly on the 
back connecting 
studs of the 
relays, meters 
and _ instruments 


they serve. 


Cat. No. IA-111925 SUPERIOR Type SM Test 
Switch mounted on the studs of an IA relay. 


Put Type SM Test Switches on your crowded switch- 
boards. They'll give you the safe and sure test 
facilities you need. 


Bulletin 371 
describes Type SM 
Test Switches. 
Write for it. 


Cat. No. COD-111211 SUPERIOR Ty: - SM 
Test Switch mounted on the studs of a CO 
relay having duplex trip coils. 


Superior Switchboard 


& Devices Company 
CANTON, OHIO 


*Been at it Since 1920 
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designed for use in making inspections 
the interiors of barrels and drums, {; 
quently called for in oil refining and alcoh»| 
distilling industries. Both units take 4 
25-watt, T-614 clear lamp. 


Thermocouple Switch 


Any number of thermocouple position: 
from one to 28 are available with this 
thermocouple switch; an “off” position 
is supplied on all switches. Switch makes 
and breaks both conductors of the circuit 


Model 30S" thermocouple Switch; 
wall-mounting style shown, panel- 
mounting type also offered. Lewis 
Engineering Co., Naugatuck, Conn. 


and uses silver-to-silver contacts. Elec 
trical conduit carrying instrument lead 
wires is connected at the top of the switch, 
while the conduit carrying the thermo- 
couple lead wires is connected through 
the bottom part. Connections for attaching 
switch to thermocouple lead wires are 
made of two sizes for ease in determining 
switch polarity. 


Temperature Control 


Variable tempera- 
ture control may be 
obtained with a new 
program control. To 
the temperature con- 
trol setting pointer 
of the controller 
proper is attached 
an idler arm which 
rides on the edge of 
the contoured disk 
of the program unit. 
Position of the 
idler arm thus de- 
termines the tem- 
perature which the 
controller sets for 
the furnace. Con- 
toured disk is re- 
placeable and may 
be cut to any time 
cycle desired. 


Program control. Wheelco Instruments 
Co., Chicago, Il 


Panel Instruments 


Flush mounting panel instruments. 
in. square. Roller-Smith Co., New Yor! 
MN. &- 


This company has added a line of 3-1”. 
square, flush-mounted, panel-type a.c. am 
d.c. ammeters, milliammeters, microam 
meters, thermocouple ammeters and voll- 
meters, 
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(A PLANT ELECTRICIAN OPINES) 


‘A ROCKBESTOS JOB 


ess fowver 


Why incur the expense of frequent replacement of circuits ex- 
posed to high temperatures when the specification of Rockbestos 
asbestos insulated wire or cable means a permanent job . . . a job 
that will last as long as the circuit is needed, whether it’s 5 years or 
50 years! Heat won’t dry out the insulation, it won’t crack under 
vibration, it won’t burn and it is highly resistant to the action of 
corrosive fumes, oil or grease. 

One booster, an experienced plant electrician, recently wrote 
us . . . “Rubber-covered and slow-burning power feeders lasted one 
or two years in a tunnel that carried a steam line. In 1932 I installed 
Rockbestos and recent megohm tests show over 50 megs. I suppose 
it will last forever.” 

Be like this man. Get rid of irritating and expensive periodic re- 
placements. Install Rockbestos. You'll find the wire or cable you 
need in our catalog, and we'll send you a sample for inspection and 
test if you wish. Rockbestos Products Corporation, 898 Nicoll St., 
New Haven, Conn. 









Wine 





Also refer to Electrical World Buyer's Reference Number of 1938. 


ROGK BIBSMOSpAN Gaitcauicenuutn peumanentinsu/aton—— 
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ROCKBESTOS 





FEATURES 
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Rockbestos wired circuits eliminate 
frequent and expensive replacement. 
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IT IS VIBRATION -PROOF 


Rockbestos insulation won't dry. out, 
crack, open up, or fall off. 
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Rockbestos won’t rot, bloom or swell 
under action of oil, grease or fumes. 
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IT HAS GREATER 
CARRYING CAPACITY 


Rockbestos’ greater carrying capacity 
saves conduit replacement, labor and 
money. 
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IT IS HEATPROOF 


Rockbestos insulation, made of as- 
bestos, does not deteriorate under 
heat. It’s flame-proof, too. 


(751) 87 
























THE WOOD PRESERVING CORPORATION | 


PITTSBURGH, PA. 
NATIONAL LUMBER & CREOSOTING COMPANY 


TEXARKANA, ARK. - TEX. 
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Multibreak Interrupters 


A faster operating time for many cop. 
ventional tank-type oil circuit breakers 
now in use can be achieved through ap- 
plication of this new multibreak interrupter, 
it is claimed. According to the manufac. 


Multibreak interrupters in G. E. oil cir- 
cuit breaker, 230 kv. General Electric 
Co., Schenectady, N. Y. 


turer, in recent interrupting tests on 138-ky. 
and 230-kv. systems the devices consistently 
cleared short circuits as high as 2,000,000 
kva. in less than 5 cycles, with oil carbon- 
ization and contact erosion very moderate 
in each series. Interrupter uses the oil- 
blast principle, pressure created by the arc 
forcing oil across the arcs and out through 
ports in the cylindrical housing. 


Electric Switches 


“Snap-Lock” switches, for such applica- 
tions as machine limit switches, conveyor 
lines, safety, counting and signal switches, 
get their name from the fact that the con- 
tacts are snap make-and-break type and 
lock in position. Two double-break circuits 
are provided, with contacts in separate in- 


“Snap-Lock” switch; No. 16D-1200. 
National Acme Co., Cleveland, Ohio. 


closure from the operating mechanism; 
either circuit can be normally open, the 
other normally closed, or stationary in 
either position. Light pressure and 10-deg. 
travel operate switch, with additional over- 
travel of 29 deg. Operating arm Is 80 
mounted as to permit a fixed adjustment 
of 80 deg. either way from the normal 
position. 
© 


Dual Purpose Anchor 


Designed for service where anchoring 
cost must be kept at a minimum, this 
anchor is suggested for use in large ma 
chine-bored holes or as a deadman in place 
of bulky logs, concrete blocks or !mpre 
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SEGREGATED CONDUCTORS eliminate 
all danger of interphase short circuits. 


PORCELAIN INSULATION is more reli- 
able and has more permanence than 
organic materials. 


PORCELAIN IN COMPRESSION ONLY 
gives maximum strength and depend- 
ability against stresses. 


COVERS ARE READILY REMOVABLE 
for inspection and cleaning. 


RAILWAY and INDUST 


GREENSBURG, PA., Offices in Principal Cities 


TYPICAL SECTIONS 


a) ae 
METALAIR 
BUS STRUCTURES 

will be shown at the 


IRON and STEEL 
EXPOSITION 


SEPT. 27, 28, 29, 30 


oF 
Cleveland Auditorium 


H-RELIA 


ALL STRAINS ARE TAKEN BY 


INSULATOR SUPPORTS. Covers are 
not stress members and can be entirely 


removed without affecting ability to 
withstand strains. 


MINIMUM ERECTION COST is made 
possible by practical design and skilled 
workmanship. 


FLEXIBLE IN APPLICATION to any 
existing station arrangement. 


RIAL ENGINEERING CO., 


In Canada EASTERN POWER DEVICES Ltd., Toronto 
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Feeder buses—showing horizontal arrangement 
and group feeder disconnecting switches mounted 
above the metal inclosure for the connection be- 


tween the feeder buses and the main buses, located 
on the floor below, is shown in the third bay. 
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40.000 Engineers 
can’t be wrong / ) 


The unanimous opinion of 40,000 engineers and 
executives in engineering enterprises is that it pays 
in many ways to visit the National Power Show. 


Attendance figures prove it. 


This year indications point to an even greater attend- 
ance and even greater reasons for attending, for as 
never before, the world needs, wants and can have 
better ways to produce, distribute and use electric 


power. Electrical men must and will do their share. 


To profit by this development, you must actually see 
the newest and best equipment, understand its princi- 
ples and applications, know how to 
operate it, know where and when to 
use it. That opportunity is yours at 
this year’s National Power Show—the 
13th National Exposition of Power and 


Mechanical Engineering. 


BE SURE TO COME. 
BRING YOUR ASSOCIATES. 
DON’T MISS IT! 


NEW YORK DEC. 5-10, 1938 








NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING... 


GRAND CENTRAL PALACE 


vised scrap iron slugs. To install, a hole 
is bored with the boring machine at an 
angle such that the plate and rod may be 
nearly at right angles. Rod is driven into 
the ground and the plate hooked on. 
Socket of the plate has been made large 
enough to admit a nut on the threaded rod. 


Dual ‘“‘Never-Creep” anchor; holding 
power, 8,000 to 40,000 lb. A. B. Chance 
Co., Centralia, Mo. 


Panel Instruments 


Line of panel instruments; rated at 
750 volts; capacities as low as 20 micro- 
amp. available in moving coal types. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


A complete line of panel instruments in 
models for industrial and radio applica- 
tions is a recent announcement. Line pro- 
vides for a measurement of d.c. rectox 
and thermocouple types and a.c. It em- 
ploys but two types of mechanisms. For 
d.c. circuits and rectox and thermal types 
the permanent magnet moving coil prin- 
ciple is used; for a.c. circuits the repulsion 
iron vane principle is used. 


Adjustable Sheave 


New single-groove adjustable sheave is 
designed for double duty. With the outer 
plate in the position shown at left, the belt 
rides high and pitch diameters from 3 to 


“Texrope”’ single-groove adjustable 
sheave. Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis. 


4 in. are obtainable. With the outer plate 
reversed, as shown at right. the belt rides 
low and pitch diameters from 2 to 3 in. may 
be secured. These two variations provide 
for a speed variation of 100 per cent. 
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Engineering Handling + «+ - 
- + for Engineering Problems 


OWER Plant operation is an Engineering 
Field of high specialization. Every service 
related to it should be engineering-minded. 


The “Ocean” and “Columbia” insurance organ- 
izations entered the field of Power Plant Pro- 
tection with this basic idea which-has been their 
constant guide and the firm foundation of their 


SUCCESS. 


Operating staffs in our policyholders plants wel- 
come affiliation with our Engineering Service. 
They find our specially trained and experienced 
inspectors not only willing to share their heavy 
responsibility for safe, continuous operation but 
outstandingly qualified for that job. 


This check and double check method by your 
staff and ours constitutes a highly developed 


IN POWER 
PLANT 


PROTECTION 


system of engineering inspection which so far as 
is humanly possible should detect conditions 
which impair operating efficiency and shorten 
the useful life of your equipment—or the flaws 
or faults which lead to serious accidents and 
shut-downs. 


At every stage of your dealings with the “Ocean” 
or “Columbia” organizations you are served by 
engineers. Survey of equipment and analysis of 
risks, inspections, advisory counsel, all—by en- 
gineers. Finally, on a loss claim, engineers in- 
vestigate and engineers settle. Speaking your 
own language, knowing operating conditions, 
mutually satisfactory settlements are soon 
reached and prompt payment made. 


Inquiry through your own Insurance Advisor is 
invited. 


THE OCEAN ACCIDENT & GUARANTEE CORPORATION 


COLUMBIA CASUALTY COMPANY 
One Park Avenue, New York, N. Y. 


Pacific Department: 315 Montgomery Street, San Francisco, California 
Canadian Branch: The Ocean Accident & Guarantee Corp., Ltd., Federal Building, Toronto, Ontario 
Cuban Correspondent: Compania Cubana de Fianzas, Amargura 23, ‘Havana, Cuba 





John Harisberger Retires 
from Puget Sound Utility 


John Harisberger, general superin- 
tendent of the division of power sup- 
ply of the Puget Sound Power & Light 
Company, is retiring from active duty 
after a service of 40 years with that 
utility and its predecessors, accord- 
ing to an announcement made by 
Leslie R. Coffin, vice-president and 
manager of the company’s central 
division and division of power supply. 

Mr. Harisberger is a pioneer elec- 
trical engineer of the Pacific North- 
west. As a young man, he helped 
build the Snoqualmie Falls power 
plant and, on its completion, he be- 
came its first superintendent. His vi- 
sion has contributed to the building 


of practically all Puget Sound Power 
& Light’s plants—Post Street, Elec- 
tron, Nooksack, Georgetown, Sno- 
qualmie No. 2, White River, Baker 
River, Shuffleton and Rock Island— 
as well as the interconnections of 
transmission and substation facilities. 

A man of wide interests, Mr. Haris- 
berger was a lecturer at the Univer- 
sity of Washington on generation and 
transmission of electric power from 
1905 to 1911. He was a member of 
the advisory board for the department 
of electrical engineering at the uni- 
versity from 1916 to 1919. He is a 
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member of the American Institute of 
Electrical Engineers. 

The same announcement carried the 
information that Mr. Harisberger is 
being succeeded by George C. Sears, 
formerly superintendent of power 
plants and transmission lines; E. W. 
Conroy, present assistant to the com- 
pany’s general superintendent of light 
and power, will assume the duties of 
superintendent of transmission under 
Mr. Sears. These men are widely 
known in the utility industry. 


mC. W. REED, district engineer of the 
Georgia Power Company in Jonesboro, 
was recently transferred to Athens. 
C. R. Raper of Macon has been ap- 
pointed to succeed Mr. Reed. 


PArtHUR J. MANSon has been ap- 
pointed transportation sales manager 
of the Westinghouse Electric & Man- 
ufacturing Company. Mr. Manson has 
been associated with Westinghouse 
since 1905. Engineering assignments 
included the electrification of the 
Pennsylvania Railroad tunnel in New 
York City and the electrification of 
the Long Island Railroad, the Nor- 
folk & Western and other lines. He 
has served as special railway sales- 
man, manager of the heavy traction 
section, assistant sales manager of the 
transportation department and last 
November was appointed manager of 
the transportation division. 


PA. C. PoLk, consulting engineer, 
Birmingham, Ala., has re-established 
his consulting practice in that city, hav- 
ing completed his engagement covering 
the design and supervision of the con- 
struction of the city of Birmingham in- 
dustrial water supply system. Mr. Polk 
has had 35 years’ general engineering 
and construction experience in the 
United States. He will engage in gen- 
eral engineering problems involving the 
design of structures, supervision of con- 
struction, engineering examinations and 
reports, industrial projects, plant de- 
sign problems and transmission engi- 
neering. 


Pacific Gas Names Doerr 
Co-ordinator of Sales 


O. R. Doerr has been appointed chair- 
man of the general office sales com- 
mittee of Pacific Gas & Electric Com- 
pany, in which capacity he will act as 
co-ordinator of all sales activities of the 


organization. According to R. E. Fisher, 
vice-president in charge of public re- 
lations and sales, the new appointment 
follows a realignment due to the recent 
death of H. M. Crawford, general sales 
manager. Mr. Doerr is a native of 
Missouri and a graduate of the Naval 
Academy at Annapolis. 

He resigned from the service in 
1920 and in 1921 became identified 
with the Great Western Power Com- 
pany at Oakland and was serving as 
manager of the electric home depart- 
ment when he resigned in 1926. The 
following year he returned to Great 
Western Power as system sales su- 
pervisor. Three years later he went 
over from Great Western Power to 
the Pacific Gas & Electric Company 
as electric range sales supervisor. In 
1936 he was made field representative 
in the general sales department. 


PCart Dimitry, who has been con 
nected with the overhead system de- 
partment of the Kansas City Power & 
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ORANGEBURG Standard FIBRE CONDUIT 


Where the proof of quality is the lack of ‘‘evidence''— where com- 
plete and permanent cable protection is the ultimate economy, — 
Orangeburg Standard Fibre Conduit, installed with concrete encase- 
ment, is unsurpassed. Recommended for main distribution, — duct 


bank, high-tension and “downtown” underground construction. 







ORANGEBURG Slondatd 
for 


"UNDERGROUND 


of; TICE 


“NOCRETECOnibuiT 


For use underground WITHOUT Concrete encasement 


Where good engineering practice suggests installations bility to rounding curves or obstructions—and quick field 
of conduit without concrete encasement; Orangeburg assembly. 

NOCRETE offers real savings in both initial material and Specify Orangeburg NOCRETE for service entrances, 
installation costs. Its cost is about 50%, that of metal extensions, parkways and street lighting, suburban ser- 
Pipe and /ess than non-metallic conduits of any com- vices, laterals, etc. Save money not only TODAY but 
parable quality. Naturally installation costs are much also in the future from many years of service without 
lower—easier to handle—easy to cut or tool—adapta- maintenance costs. 


THE FIBRE CONDUIT COMPANY 


Sales Agent GRAYBAR ELECTRIC COMPANY, INC. 


Sales Office 292 MADISON AVENUE, N. Y. 


Sales Agent GENERAL ELECTRIC SUPPLY CORP. 
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Let the 


“FRAHM” 


PRINCIPLE 
measure your 


© r.p.m. speeds 
® power frequencies 
® rates of vibration 


“FRAHM” 
Hand 
Tachometer 


“FRAHM" 
Frequency Meter 


To measure speed or vibration sim- 
ply hold the instrument against 
some stationary part of the appara- 
tus; there are no belts, gears, elec- 
trical connections or rotating parts. 


To measure frequency, a slight vi- 
bration is imparted to the instru- 
ment by means of a small electro- 
magnet connected to the circuit 
under test. The indication is by 
means of resonant vibration in a 
set of tuned steel reeds. 


Frahm instruments have no wear- 
ing parts—nothing to get out of 
order. They have been used for 
more than 30 years for indicating 
power frequencies, and speeds of 
generators, motors, steam turbines 
and pumps. Today they are help- 
ing to solve other important prob- 
lems in connection with centrifuges. 
refrigeration, air conditioning, elec- 
tric and pneumatic vibrating equip- 
mext, fractional horsepower motors 
and other machinery. Being fric- 
tionless, they impose no load and 
therefore do not change the speed 
of the apparatus they are testing. 


For full particulars, please 
write for descriptive Bulletin 
1510-W. 


JAMES G, BIDDLE CO. 


Light Company, Kansas City, Mo., for 
the past eleven years, has resigned 
to become field representative of the 
Copper Wire Engineering Association. 
with the states of Wisconsin and Min- 
nesota as his ultimate territory. 


Nash-Kelvinator Announces 
New Sales Appointments 


Ray Legg, manager of the Kel- 
vinator national direct sales division. 
has been promoted to the position of 
general sales manager of the Leonard 
refrigerator division of Nash-Kelvina- 
tor Corporation, according to an an- 
nouncement by George W. Mason. 
president. Mr. Legg’s appointment 
followed the resignation of R. I. 
Petrie as Leonard sales manager. 

In 1927 Mr. Legg left the adver- 
tising business in Los Angeles to 
join the Kelvinator organization and 
assume charge of sales of ice cream 
cabinets in that territory. A year 
later he was sent to Seattle, as district 
sales manager for the Northwest. The 
following year he was _ transferred 
across the continent to Boston, where 
he for the next twelve months super- 
vised the sales of the company’s ice 
cream cabinets. He was then pro- 
moted to the position of Eastern man- 
ager of Kelvinator’s national direct 
sales division, with headquarters in 
New York City, where he served five 
years. Four years ago he was ap- 
pointed manager of the entire division 
with headquarters in Detroit. 

R. J. Scheu has been made man- 
ager of the national direct sales divi- 
sion of Kelvinator. He was formerly 
with the company in the Chicago 
area. In 1924 Mr. Scheu joined Nizer 
Corporation, which was later absorbed 
by Kelvinator Corporation. 


PA. W. SuLLIvAN has been appointed 
national advertising and sales promo- 
tion manager of the Westinghouse Elec- 
tric Supply Company. Mr. Sullivan has 
had extensive experience in advertising 
and sales work. He was general sales 
manager of Tidewater Oil Company be- 
fore receiving his present assignment 
with Westinghouse Electric Supply. 


>FLoyp T. Hacue has been appointed 
manager of engineering of the steam 
division of the South Philadelphia 
Works of the Westinghouse Electric 
& Manufacturing Company, according 
to an announcement made by Roy A. 
McCarty, manager of the steam and 
stoker divisions of the company. Mr 
Hague was formerly manager of the 
d.c. engineering department at the 
East Pittsburgh works. He joined the 
engineering department of Westing- 
house following graduation from West- 


ern University of Pennsylvania jp 
1911. He became associated with the 
late B. J. Lamme, then chief engineer. 
As Mr. Lamme’s assistant he received 
broad design experience in all types 
of rotating electrical machines. After 
obtaining experience in the various de. 
sign sections of the power engineering 
department, he was placed in charge 
of d.c, machines and synchronous cop. 
verters in 1925. Later the scope of his 
duties was extended to cover auto 
mobile parking elevators, inductions 
regulators, industrial furnaces and 
various special types of machines. Mr. 
Hague has been responsible for the 
development of a design system, appli 
cable to many lines of products, where. 
by quantity production of machines of 
varying physical size may be achieved 
with a small variety of standard parts. 


> Ropert CULLEN, assistant supply 
sales manager of the General Electric 
Supply Corporation in New York, has 
recently been appointed manager of 
sales and operations for that company 
in the New Jersey territory with head- 
quarters in Newark. Mr. Cullen is a 
graduate of the Pratt Institute of Brook. 
lyn and immediately after graduation 
went on G.-E. test at Schenectady, later 
becoming motor specialist in New York. 
Subsequently he became manager of 
the motor division of its industrial de. 
partment, which assignment he held for 
seven years, after which he was trans 
ferred to the Supply Corporation as 
manager of power apparatus sales and 
assistant district supply sales manager, 
the position he held until his recent 
appointment. 


> R. C. Coscrove has been appointed 
manager of the household refrigeration 
department, merchandising division. 
Westinghouse Electric & Manufacturing 
Company and T. J. Newcoms has been 
named manager of the commercial re- 
frigeration department, effective con- 
currently with the separation of the 
air-conditioning department from the 
merchandising division. Both the house- 
hold refrigeration department and the 
commercial refrigeration department 
will have their offices at the merchan- 
dising headquarters of the company ™ 
Mansfield. Ohio. 


OBITUARY 
Thomas H. Tutwiler 


Thomas H. Tutwiler, formerly pres 
dent of the Memphis Power & Light 
Company and Memphis Street /al 
way Company, Memphis, Tenn.. died in 
that city September 3, after an illness 
of several weeks. Mr. Tutwiler resigned 
as president of the Memphis properties 
in 1930. 


His most outstanding contributions 
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If you make or sell electric heating devices, you 
take care of the best interests of all concerned— 
in specifying that the heating-elements be made 
of Chromel. The outstanding characteristic of 
Chromel elements is their very long life. 


HOSKINS MANUFACTURING COMPANY 
DETROIT «© MICHIGAN 


(761) 97 
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ccepted ano specified by 
the doeaders since 1 d94 


On sheer merit alone, Oliver Pole Line 
Materials have commanded the preference 
of leading engineers throughout the elec- 
trical industry—merit that is measured 
by an exacting standard of workmanship 
and progressive design founded on more 
than 40 years of experience. 
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OLIVER IRON AND STEEL CORPORATION 


PITTSBURGH, PENNSYLVANIA 


O) a VE Le yp MATERIALS 
\PPROVED AND woo Ley 
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to the electrical industry were in the 
railway field, where he was recognized 
as an organizer and builder. His first 
efforts were with the Georgia-Pacific 
Railway Company and the Louisville, 
New Orleans & Texas Railroad Com. 
pany. From 1892 to 1901 he was en. 
gineer in charge of the larger part of 
the New Orleans Street Railway system, 
He then became associated with Ford, 
Bacon & Davis as engineer of the Birm. 
ingham Street Railway Company and 
was also associated with Ford, Bacon 
& Davis as one of the engineers in 
charge of converting the traction sys- 
tem of the two Kansas Cities from 
cable to electric power. In 1903 and 
1904 he had charge of the rehabilitation 
of the Nashville Street Railway system, 
being also associated with Ford, Bacon 
& Davis in that work. 

In 1905 Mr. Tutwiler removed to 
Memphis as vice-president and operat- 
ing general manager of the Memphis 
Street Railway. of which he became 
president in 1906. He practically re- 
built the entire system. In 1923, at the 
termination of the receivership of the 
Memphis Gas & Electric Company, Mr. 
Tutwiler was made president of the 
reorganized company, known as the 
Memphis Power & Light Company. 

Mr. Tutwiler was active in the south- 
eastern geographic division of the old 
National Electric Light Association and 
in the American Electric Railway As- 
sociation and held membership in 
numerous societies and associations. 


PC. Parker HOt, vice-president and 
director of the Caterpillar Tractor 
Company, and for nearly 40 years 
affliated with it and one of its prede- 
cessors, the Holt Manufacturing Com- 
pany, died August 24 at his home in 
Piedmont, Calif. Mr. Holt was 58 years 
of age. 


>J. Epwarp TENLEY, treasurer of the 
Potomac Electric Power Company, 
Washington, D. C., died August 29 at 
his home in that city, following an 
illness of five months. He was 55 years 
of age. Mr. Tenley had been associated 
with the Potomac Electric Power Com- 
pany and the Washington Railway & 
Electric Company since 1903. 
. 


Skagit Line Progresses 


Stringing of cables on Seattle City 
Light’s new Skagit transmission line at 
the upper end of the 115-mile conduit 
system is under way and officials de- 

clare the $3,500,000 project should be 
completed early in November. Comple- 
tion of the work will provide City 

ight with three complete circuits be 

tween Seattle and the Skagit hydro- 
electric development in the upper Cas- 
cade range. 
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Hand up’ wsurati0N 


Macallen Mica takes precedence among insulators be- 


. cause it will not desert its duty at some critical moment 
in of "rough going.'' When subjected to grueling conditions 
7 of heat, moisture and friction that disable and destroy 
. less resistant materials, Macallen Mica stands up—re- 
= mains effective in dielectric strength long after other in- 
ed sulating parts have gone into second or third replace- 
a ment. That is the reason why Macallen Mica, uniformly 

) moulded or cut to fit the job, is the choice of engineering 

designers and builders—the ''stand up" insulation in effi- 

ciency, performance, durability and economy. 
duit 
‘be THE MACALLEN COMPANY 
yo 16 MACALLEN STREET, BOSTON, MASSACHUSETTS | 
ve Chicago: 585 W. Washington Blvd. Cleveland: 1105 Leader Bidg. | 
- COMPRESSED SHEET + MICA PAPER, CLOTH, TAPE + HEATER PLATE + COMPRESSED SHEET | 


TUBING * COMMUTATOR INSULATION ¢ COMPRESSED SHEET WASHERS «¢ INSULATING JOINTS 
AND CANOPY INSULATORS ¢ RAILWAY SPECIALTIES « DOMESTIC AND IMPORTED RAW MICA 
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Westinghouse Shows 
38.9% to Employees 


An informal report to stockholders 
of Westinghouse Electric & Manufac- 
turing Company shows that 38.9 cents 
of every dollar received by the com- 
pany went to payrolls, of which manu- 
facturing payrolls received 29.8 cents, 
engineering 3.1 cénts, sales 3.7 cents, 
administrative and general 2.3 cents. 
The breakdown was made for 1937, dur- 
ing which year receipts totaled $217.- 
222,000. 

The company pointed out that 31.4 
cents went for “productive materials 
and supplies, 2.5 cents for freight and 
drayage, 5.7 cents for taxes, 1.4 cents 
for rents, power, insurance, fuel and 
water, 2 cents for group insurance, an- 
nuities and other employee welfare. 
1.6 cents for royalties, patents and 
other miscellaneous costs, 2.7 cents for 
advertising, catalogues and other mis- 
cellaneous selling costs and 1.3 cents 
for telephone, telegraph, postage, office 
supplies, etc. 

It was pointed out that of each re- 
ceipt dollar 3.2 cents went for depre- 
ciation, 7.4 cents for dividends and 1.9 
cents for surplus. 

Westinghouse stated that a “pie- 
chart” showing the allocation of ex- 
penditures was posted on employee bul- 
letin boards as part of the program 
to keep them informed of the salient 
facts about the business. 


a 
Buy Better Price Cleaners 


Household vacuum cleaner sales in 
the first seven months of this year to- 
taled 747,838, compared to 1,083,170 
in the same period of 1937, according 
to an announcement by C. G. Frantz. 
executive secretary of the Vacuum 
Cleaner Manufacturers’ Association. 
The July total was 68,655, against 
85,918 in June and 111,233 in July. 
1937. 

Industry reports show increased pur- 
chase of vacuum cleaners in the better 
price levels. Average retail price paid 
in 1934 for floor models, constituting 
the great bulk of the business, was 
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AND MARKETS 


$58.91; the average price paid in the 
first seven months of this year was 
$60.43, compared with $54.79 in the 
same period of 1937. 


General Electric Extends 
Educational Fund Loans 


Twenty-four employees or sons of 
employees of the General Electric Com- 
pany have been granted a total of 
$4,550 in loans from the General Elec- 
tric Educational Loan Fund and the 
Gerard Swope Fund at Union College, 
Schenectady. The loans, given by the 
educational loan fund, are for students 
either attending or desirous of at- 
tending any accredited college, while 
the Swope fund is for students at Union 
College only. 

In addition, William M. Daly and 
Harry E. Stevens, Jr., sons of workers 
in the Schenectady Works of the com- 
pany, have been granted four-year 
Charles P. Steinmetz scholarships to at- 
tend Union College. These scholarships 
were established in 1924 at Union Col- 
lege by the General Electric Company 
in honor of Dr. Steinmetz and are 
provided from a fund of $40,000. 


e 
Elects Two New Directors 


Directors of the Allis-Chalmers Man- 
ufacturing Company have declared a 
dividend of 37% cents a share to com- 
mon-stock holders. The same amount 
was paid on June 30. The company also 
announced the election of Herman W. 
Falk of Milwaukee and Lester Armour 
of Chicago as two new directors to fill 
vacancies on the board. 


= 
Truck Shipments in July 


Shipments of electric industrial 
trucks and tractors, as reported by ten 
manufacturers representing the entire 
industry, totaled 41 for July. 1938. 
as compared with 39 for June, 1938; 
164 for July, 1937, and 113 for July, 
1936, according to the Bureau of the 
Census. Shipments for the first seven 
months were 550 in 1938, 1,076 in 
1937 and 652 in 1936. 


Electric Equipment 
Exports Decrease 


Exports of electrical equipment 
from the United States in July, valued 
at $8,795,946, decreased 3.5 per cent 
from the June figure of $9,111,495 and 
21.4 per cent as compared with the 
July, 1937, total of $11,197,732, accord- 
ing to the Electrical Division, Bureau 
of Foreign and Domestic Commerce. 

Although the electrical export mar- 
ket has been characterized by a recent 
mild downward trend, a number of 
items reached new peaks for 1938 
along with those which decreased to 
new lows. 

The bright side of the market, ac- 
cording to the Commerce Department, 
was reflected in sales of d.c. gener- 
ators, self-contained lighting outfits, 
6- and 12-volt storage batteries, flash- 
light batteries, floodlights, X-ray 
tubes and electric porcelain for less 
than 6,600 volts, all of which reached 
new highs during the current year. 

New monthly lows were established 
in the foreign sales of a.c. generators, 
distribution transformers, fuses, watt- 
hour and other measuring instruments, 
motors over } and under 1 hp., station 
and warehouse electric motor trucks. 
portable electric tools and_ electric 
porcelain for 6,600 volts and over. 

Exports of household refrigerators 
which registered a decided decrease 
during the month of June returned to 
a more normal level during the month 
of July. Sales during July amounted to 
12,442 units, valued at $936,113. as 
against 9,305 units at $721.615 for the 
month of June. 


No Frigidaire Curtailment 


There will be no further curtailment 
of present operations of Frigidaire 
division of General Motors, as it is €X- 
pected the force will be kept busy in 
production of parts and products which 
will be needed after the first of next 
year, E. G. Biechler, general manager 
of Frigidaire, said in calling a special 
meeting of 100 distributors, branch 
managers and district sales managers, 


Exectricat Worn + September 10, 1938 





PRODUCED IN 1300 A.D. 






@ Made in Damascus about 1300 A.D., this flagon is 
striking proof of the permanence of glass. Fourteen inches 
high, it is made of rich, honey-colored glass, decorated in 
gold, red, green, blue and white enamel. This superior 
example of Saracenic enameled glass has endured through 
Re ee MC CRU ee tae) 


Fiberglas Electrical Insulation— rosive vapor, oils or acids with 
so made of pure glass—adds per- Fiberglas insulation. Manufactur- 
manence to electrical equipment ers have been able, through the 
cause it is inorganic. Used in any use of this material, to reduce motor 
fits many forms, Fiberglas adds weight and size as muchas one-third. 
peater dependability andefficiency From every standpoint, Fiberglas 
oyour electrical equipment. Fiber- Electrical Insulation is a genuine 
las is not affected by extremes of improvement over other types 
eather—there is nocontraction or and is widely used throughout the 
pansion which causes loosening electrical industry today. 

idcracking in ordinary insulation. Progressive manufacturers are ready to = © Here are the remains of what was once a fine 


Class A cotton-insulated coil. Its life was short, 


Fiberglas insulation offers other supply you with all types of wire or equipment 
mportant features which give insulated with Fiberglas. Leading distributors —_ of service. Where the going is tough it pays to have 


coming to an unhappy ending after just seven months 


coils equipped with Fiberglas Electrical Insulation. 
They will stand up under severe conditions that mean 


operated at higher tempera- ture... Owens-Illinois Glass Company,  “4" “* 1@ coils with ordinary insulation 
tres. It will be less affected by Industrial and Structural Products Division, 
“verse conditions of moisture, cor- Newark, Ohio. 


S 


“iP 
> 


mger life to your equipment. It _ offer it for repair work. Write today for litera- 


a 





ELECTRICALZ/ INSULATION 


IWENS-ILLINOUS * Le ee 


o 





”"] 


N, 


In this library of countless case histories our en- 
gineers can probably “put the finger” on the nec- 
essary formula—from thin fish paper to high volt- 
age arc chutes—which may be required for your 
particular insulating requirements. Let us have 
your exacting specifications covering: material, 
design, finish, size, tolerances, moisture absorp- 
tion, warpage, variation in dimension, physical 
and mechanical tests, rejection limits—the right 
answer is in the C-D “Bureau of Insulation”, or 


will be if your requirements call for an entirely 
new formula. 


New Solutions to Old Problems 


At Continental-Diamond, improvement in technical 
control and manufacturing efficiencies have been 
responsible for several grades of DILECTO (Pheno- 
lic laminated) with new and unusual characteris- 
tics. They are described for the first time in a 
catalog just off the press. To keep informed on the 
latest in insulation we suggest that you write for 
your copy today. 


CONTINENTAL-DIAMOND FIBRE Co. 


NEWARK, DELAWARE 
Represented in Canada by DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 
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that while expected demand will not 
keep the entire force busy, “groups” 
would be assigned to the new work as 
part of the program to stabilize em. 


ployment. 
o 


Tanker Contract Awarded 


The Lidgerwood Manufacturing 
Company, Elizabeth, N. J., has received 
the contract for the electro-hydraulic 
steering gear and the deck machinery 
for a third 18,500-ton turbo-electric 
tanker to be built for the Atlantic 
Refining Company at the Sun Ship. 
yards, Chester, Pa. The new tanker 
will be of welded construction and will 
be the seventeenth electrically pro- 
pelled ship designed by Atlantic engi- 
neers during the past sixteen years. 


Armstrong Cork Buys Unit 


Armstrong Cork Products Company 
announces that the insulator business 
has now been consolidated following 
the recent purchase of the Whitall 
Tatum Company. The personnel of 
the Whitall Tatum organization re- 
mains unchanged and V. F. Hammel 
will continue to direct the insulator 
activities as previously. All corre- 
spondence and orders should be for- 
warded to the company’s offices at 295 
Fifth Avenue, New York City. 


Reports Net Loss in 1938 


Continental-Diamond Fibre Company 
for the second quarter of 1938 reports 
a net loss of $198,371, compared with 
a net profit of $142,437 for the similar 
period of 1937. For the six-month 
period ended June 30 net loss 
amounted to $437,125, against a net 
profit of $323,625 for the similar period 
of 1937. Net current assets on June 30 
amounted to approximately $2,467,000, 
of which $401,000 represented cash. 


Names District Manager 


Worthington Pump & Machinery 
Corporation has announced the ap 
pointment of Ludwig Emde to the posi- 
tion of Detroit district sales manager. 


New York Metal Prices 


Aug. 31, 1938 t. 6, 1938 
Cents per nts per 
Pound Pound 


Copper electrolytic.... 10.125* 10. 125* 
Lead Am. 8. & R. price. he 


35.00 

3 5.16 

straits 43 43.25 

Aluminum, 99 per cent. 20.00 
* Delivered Connecticut Valley. 


OD 
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Distribution 
BOe- laisse 


(All sizes 
and types) 


For Further Information 
About the Details of Construction 
eT Write for Wagner Bulletins 180 and 181 


(All sizes and types) 


Wagner Electric Corporation 


6400 Plymouth Avenue, Saint Louis,US.A, 
Wey te) 33 TRANSFORMERS aN TS BRAKES 
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INVESTIGATE! 


The large cross 
section drawing 
and descriptive 
literature which 
will be sent upon 
request quickly 
reveals why this 
new type pump is 
ideal for furnish- 
ing a dependable, 
low-cost water 
supply from bored 
wells, lakes, rivers 
or reservoirs. 


Send for this in- 
formative litera- 
ture today. No ob- 
ligation. Write to 
Byron Jackson Co. 
Established 1872 
~ Berkele 


LOS ANGELES 
Bethlehem 


BYRON JACKSON 


SUBMERSIBLE 
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| and seaplane tender service. 
| wholesaler sold twenty fans last week of 


Field Reports on Business 


Placing of contracts for future deliveries will largely depend upon the extens of 
activity during the next few weeks. The fact that there is plenty of business ij 
sufficient effort is well placed has been demonstrated on many fronts. This hag em 


couraged optimism for fall and winter trade. 


NEW ENGLAND 


Despite hesitation as to heavy commit- 
ments for utility plants in this area, elec- 
trical material and equipment are moving 
more actively in industrial and building 
fields. The market is highly diversified and 
non-spectacular, with a generally favorable 
fall outlook. This week Boston Edison 
purchased 12,600 ft. of armored cable for 
13.8-kv. operation in suburban districts 
where overhead construction is being re- 
duced in extent. Recent lightning storms 
and freshets have stimulated the sale of 
distribution material somewhat in New 
England. Several distributors and manu- 
facturers’ agents report that August sales 
ran above expectations and one prominent 
electrical manufacturer’s branch office had 
the best week’s business this year just be- 
fore Labor Day. 

Appliance merchandising has taken an 
upward swing with the resumption of the 
successful “open house” week programs of 
the Boston Edison shops. General Electric 
opened its first factory distributing branch, 
at 700 Commonwealth Avenue, Boston, 
late in August to further specialty appli- 
ance sales. Two Vermont systems report 
attaining 74.9 per cent of the year’s quota 
in electric range sales. Public Service 
Company of New Hampshire recently sold 


| 90 milk coolers at $200 each to farmers in 
| its territory on a special campaign. Air- 
| conditioning equipment sales in the Boston 


area gained 7.3 per cent in total horse- 


| power to August 1 over a year ago and 31 


per cent in number of installations. These 


| totaled 58 with 1,068 connected hp. B. F. 
| Sturtevant Company has obtained an order 


for 108 ventilating fans for U. S. destroyer 
A prominent 


16-in. and 24-in. size and reports several 
government orders for wiring supplies. 


| Building activities are on the rise in both 


residential and institutional fields. Em- 


| ployment generally is picking up, 400 hav- 
| ing been added to the meter factory of 


G.E. at Lynn and 40 in the plastic de- 
partment of the same manufacturer, as 
passing examples. 


PACIFIC COAST 


August business closed apparently abreast 
of July’s, earlier gains having been leveled 
by later failure to maintain the pace. The 
movement of all standard lines is well dis- 
tributed as to stock and territory, but 
minimum quantities are still the rule. Pur- 
chasing by power companies is very good, 
especially in line material, rather than in 
staple apparatus, such as small transformers 
and meters. Government power projects, 
particularly in the Pacific Northwest, are 
approaching their line material peak. with 
hids requested on such lines as the 800-mile 
tie-in wire between Bonneville and Grand 
Coulee. estimated at $1,000,000; 1.353 
towers. averaging 70-ft. size, to carry this 
2°0.000-volt line; 400 more for the Bonne- 
ville to Seattle stretch, with its hardware. 
and a 93-mile. 115.009-volt transmission line 
from Kendrick to Cheyenne. Heavy ma- 
chinery for government installations in- 


| cludes $500,000 turbo-alternators and ac- 


cessories for Mare Island and Puget Sound 
navy yards and two generators and aguxi} 
iaries, 60,000 kva. each, for Bonneville. 

Los Angeles is purchasing $58,676 62 
coupler capacitators and an electric system 
for its San Gabriel Dam. Pacific Gag § 
Electric Company has purchased $30,000 
special cable for its Mare Island navy sery. 
ice. Frame buildings furnished two-thirds 
of San Francisco’s August building permit 
volume and California ranks second ne. 
tionally in number and valuation of new 
homes. Public building is featured by 
many scheduled bond elections to match 
PWA grants for a variety of municipal 
and county needs. 

Major appliance business, especially ia 
refrigerators. is directly dependent upoa 
vigorous selling and leader prices to dealers, 
which is replacing the former steady public 
demand. 


NEW YORK 


While many manufacturing concerns are 
optimistic over the prospects of good fall 
trade some caution is being expressed 
For the most part, industry leaders are 
waiting until trade reports for the first 
part of September are in before putting 
into full force plans for the remainder 
of the year. An analysis of business con- 
ditions indicates that selective bargains 
have attracted public attention and is 
likely to be the rule for some time. 

The gigantic appliance sales drive of 
Consolidated Edison got off to a big start 
last week and the first rush of sales neces 
sitated the placing of orders for 200,00 
more appliances having a value of $500,000. 
More such orders are in the making. 

Niagara Hudson Power is placing orders 
for equipment for its new station at ' 
wego, which promises to boom trade in 
that area when construction gets under 
way in the near future. ae 

New building contracts continue high in 
this area with contractors busy on electri 
contracts. 


CHICAGO 


Prospects of good fall business through: 
out the Middle West were enhanced by the 
showing made at the end of August. Steady 
advances during the month brought activity 
in virtually every industry to the hi 
level of the year. ; mr 

Production in the steel mill district 
climbed several points to 40 per cent 0 
capacity. Electrical power output remaine 
unchanged the last week of the month after 
an increase for six consecutive weeks. Fac 
tory employment shows a very slight it 
crease over the beginning of summer. Nes 
dential building has moved steadily #P 
ward to surpass the level of a year 88° 
Slow to respond, industria] and commerct 
construction has opened up considerably 
during the past few weeks. fe 

There is some indication that utility bs 
ing will pick up sharply before long. Hee 
trical manufacturers report an increase 12 
orders for new equipment. Sizable or 
for electrical equipment are being 
from P.W.A. contracts awarded 
numerous projects in this ares. 


for the 
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Licht wo Power — 


- ATOP WHITEFACE MOUNTAIN 


+ 


ih 


... transmitted by 


PARKWAY 


CABLES 


WHITEFACE MOUNTAIN, New York World War Veterans 
Memorial Highway, near Lake Placid, New York. American 
Steel & Wire Company Parkway Cables will carry the power for 
pumps and lights at the toll house, pump house and shelter 
houses for years to come. 


DEQUATE 
IRING 


7 HOUSANDS OF FEET of Steel Taped 
Parkway Cables made by the American Steel & 
Wire Company, were installed at Whiteface 
Mountain, New York World War Veterans 
Memorial Highway. This project, located near 
Lake Placid, New York, in the beautiful Adiron- 
dacks, will provide scenic thrills to thousands of 
tourists. Whiteface is one of the highest moun- 
tains in this group, and the highway reaches 
to the summit almost a mile above sea level. 





The Parkway Cable installed at Whiteface 
Mountain Memorial Highway is of the Metallic 
type. We also produce Amerseal Non-Metallic 
Parkway Cables. Both of these types are designed 
for direct burial in the soil without ducts, con- 
duits, or other external protection. 

Let our engineers save you money by specify- 
ing the Parkway Cable best suited to give years 
of faultless service. Our new catalog on Parkway 
Cables will be sent to you upon request. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 
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Columbia Steel Company, San Francisco, Pacific Coast Distributors - 


United States Steel Products Company, New York. Export Distributors 
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No. 201 N.E. Klein 
Side Cutting Plier. 
“*‘Streamlined’’ for 
use in confine 
spaces. 


Good workmen demand 
good tools. In the hands 


of men who know — 


everywhere—the pliers | 


are invariably Kleins. 
Only the keen, hand- 
honed, perfectly 
matched cutting knives 


of Klein Pliers —only | 


the comfortable spring 
grip in the Klein han- 
dles — only the general 
all around quality that 
is an inherent part of 
every Klein Plier can 
satisfy men whose work 
demands the best in 
tools. This, perhaps, ex- 
plains why Klein Pliers 
are the standard of 
quality by which others 
are judged — why the 
name Klein has stood 
for maximum quality, 
**since 1857.”’ 


DISTRIBUTED THROUGH JOBBERS 


Foreign Distributor: International 
Stan d Electric Corp., New York 


The four pamphlets listed below will 
be sent without charge to anyone 
interested. Check the ones you want: 


CT Safety for the Pole 
Climber. 


CT Specifications on 
Linemen’s Belts 
and Safety Straps. 


‘= The Safety Factor 
on L 


inemen’s 
Leather Goods. 


C7] Pocket Tool Guide, 


Mathias & Sons 


3200 BELMONT AVENUE 
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Electrified Farms Rise 
46 per Cent in Year 


[Continued from page 35] 


operated in a series of 84 rural elec- 
trification schools, held for only one 
purpose—that of acquainting the farm 
customer with the many uses to which 
he can put electricity when it is brought 
to his farm. The total attendance at 
these meetings was well over 9,000 peo- 
ple, who were vitally interested in the 
lectures that were given on the use of 
appliances for the home, power for 
farm machinery and light for home, 
barn and yard. 

Besides these rural electrification 
schools, there have been talks on light 
for the farm home given by the home- 
lighting advisers in all rural territory 
serviced by the Consumers Power Com- 
pany, to Parent-Teacher groups, ex- 
tension groups from the Michigan State 
College, and many social groups. 

Long before the farmer actually gets 
his electrical energy, but as soon as a 
line is planned for, the home-lighting 
adviser calls at the farm home, explains 
very carefully the advantages of good 
lighting and the importance of having 
the correct number of convenience out- 
lets properly placed. She will at this 
time show the farm customer sample 
lighting units designed to give plenty 
of safe, comfortable light in the differ- 
ent rooms, on stairways, in halls, yards, 
etc. 

After the house is wired and the fix- 
tures installed, another call is made by 
the home-lighting adviser. At this time 
the light is measured, and if a correc- 
tion in wattage is necessary, it is sug- 
gested and the reason given for the 
correction. Many times, too, sugges- 
tions as to placement of lamps or fur- 
niture can be tactfully made on this 
second call. 

And now, does the farm customer ap- 
preciate this service? From the recep- 
tion the lighting advisers get on the 
call-back and the many expressions of 
appreciation we are quite sure they do. 

J. F. Mayo, 
Illuminating Engineer 
Consumers Power Company 


Correction 


ELECTRICAL WORLD wishes to call the 
attention of its readers to an error 
that appeared in the article “New 
Cable Fault Locater Fast, Convenient, 
Accurate,” on page 40 of the August 
27 issue. The company identifications 
of the authors of this article were 
transposed. T. B. Morse is connected 
with the Commonwealth Edison Com- 
pany and C. W. Newhall’s company is 
the Public Service Company of North- 
ern Illinois. 


Including many 

ve Improved Fittings 

originated by Penn-Union to 

give you quicker and easier 

connections, that are Perma. 
nent and Dependable. 


Clamp Type Terminals 
for every size and 
type conductor. All 
types—for any appli- 
cation. 


Oniversal 
Clamp, that 
takes a wide 
range of wire 


Most Popular Type of 
connector, with in- 
numerable uses — the 
all-around favorite of 
practically every user 
of current. 


Set-screw con- 
nectors for solid 
and _ stranded 
cable. 


=> 


Figure Eight and Oval copper 
tube sleeves, also split tinned 
sleeves, etc. 


Service Entrance Con- 

nectors, with heavy 

1-piece hard drawn 
copper body. 


Fuse Clips, Ferrule 
and Knife - Blade 
types, spring tem- 
pered bronze. 


Every Penn-Union Connector is De- 
pendable. Preferred by the leading 
utility companies and ‘‘industrials. 
Sold by leading jobbers 
PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. 
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“Justifiable homicide, Watson... 





... Digby looked for his Buyers 
Reference for three hours... 
.. + she was sitting on tt” 





Too bad. Sally was a good stenog. But she was short — and that 
big blue and orange Electrical Buyers Reference brought her up 
to desk level. 

Of course she didn’t know that the Buyers Reference was old 
Digby’s right arm when it came to buying. He uses it constantly 


to look up manufacturers of electrical and allied products. 


Don’t sit on your copy of the Electrical Buyers Reference. Use 


The Looking-Up-Place for 


. . . . et . . . ! 
peoianiaiaas it to get buying information — it will save you time and money! 


ELECTRICAL BUYERS REFERENCE 


ELECTRICAL WORLD EDITION 
A McGraw-Hill Publication am 330 West 42nd Street, New York 
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ieee CABLE 


Service Entrance 


Service Drop 


Underwriters Approved 


Write for bulletin. 


ROME CABLE 


CORPORATION 


Mills and executive offices 


330-400 Ridge Street 


ROME, N. Y. 


SALES OFFICES: 


New York Chicago 
Cleveland Pittsburgh Boston 
Richmond Philadelphie 
Los Angeles 
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Recent Rate Changes | Connect With 


CONSUMERS PowER CoMPANY’S rate sched- 
ules must be reduced $700,000 a year under 
a ruling recently made by the Michigan 
Public Utilities Commission. The commis- | 


sion stated 300.000 householders would | 
benefit under a $525.000 reduction, while When You TAP feds 


commercial users — receive a $175,000 | 

reduction in their light and power bills. | Q C a li 

The order, effective with all bills issued on P A ; 3 t e ine 
and after Sentember 16, abolished the so- | 

called “transition” and “objective” domes- | 

tic rate system adopted by the company in 

1936, replacing it with a block rate. Paul | 

H. Todd, commission chairman, said only 

an engineer or an accountant could under- 

stand the bills as prepared under the ob- 

jective system. The new domestic rate | 

imposed follows: 5 cents per kilowatt-hour | 

for the first 15 kw.-hr. per month; 4 cents 

per kilowatt-hour for the next 15 kw.-hr.: 

3 cents per kilowatt-hour for the next 45 

kw.-hr.- 2 cents per kilowatt-hour for the 

next 125; and 1% cents per kilowatt-hour | 

for all in excess of that total. save where | 

the water is heated electrically, in which | ' Fargo Unit 
case the rate for the excess would be one | Connector 
cent. The present objective rate is five 

cents for the first 20 kw.-hr.: 4 cents per | 


kilowatt-hour for the next 30, 2 cents per | ae “ 
kilowatt-hour for the next 150, and % cent RE-USE the same 


per kilowatt-hour for all in excess. The FARGO UNIT CON. 
new commercial schedule is: 5 cents per f 
kilowatt-hour for the first 250 kw.-hr. a ; NECTOR ear a 
month: 4 cents per kilowatt-hour for the year...it still grips 
next 500: 3 cents per kilowatt-hour for the . ag -piece 
next 4,250 kw.-hr., and 1'4 cents per kilo- like a ps - One — 
watt-hour for all over 5.000 kw.-hr. The | construction... nothing to 
old rate was $1 for the first 15 kw.-hr.: 5 | lose...saves time and trouble. 
cents per kilowatt-hour for the next 485; | 
4 cents per kilowatt-hour for the next 1.000; ; ; 
3 cents per kilowatt-hour for the next 8,500 @® SPLICE your line with the 


and 14 cents for all over 10,000 kw.-hr. FARGO LINE SPLICE and 


SSISSIPP E : MPANY ° ° 
MississipPt Power & Licut Company it stays spliced. Even burred 
has announced a general revision of its 


rates for residential and small commercial end wires can’t slip inside 
customers. There will be a saving of . . 
$165,000, princinally to residential cus- the Fargo 4-jaw or 
tomers in the lower consumption brackets. ping unit with Safety 
FLtoripa Power & LicHt Company has Zone” feature. Write 
announced a rate reduction of 11 per cent to South Milwaukee, 
for small commercial customers. The re- = 
duction became effective September 1 and Wis., for connector 
is applicable to all the territory served by information. 
the company. H. H. Hyman, southern | 
division manager, estimated customers 
would save more than $250.000 annually. | 
“Tt alwavs has been the policy of the 
Florida Power & Light Company to make 
voluntary reductions whenever possible,” 
Mr. Hyman said. “General reduction of Line Splice 
more than $400000 was given this same 
class of commercial customers a year ago 
and the company is glad to be able to be 
of assistance to the business interests of 
the state in reducing its small commercial 
rate at this time.” 


Texas ELectric Service COMPANY’S new 
schedule of electric rates has been ac- 
cepted by the Fort Worth City Council. It 
applies to all consumers and became ef- 
fective September 1. The new rate is set 
up on the following schedule: 50 cents for . 
the first 10 kw.-hr.: 4 cents for each kilo- f 

d 





watt-hour above the minimum and under 
75 kw.-hr.; 3 cents for each of the next 
75 kw.-hr., and 2 cents for each additional 
kilowatt-hour. Under the present rate the 
scale is as follows: 5 cents for each of the 
first 50 kw.-hr.; 4 cents for each of the 
next 90 kw.-hr., and 2 cents for each addi- 
tional kilowatt-hour. The saving is es- 
a oe the average monthly bill Re eee ee ry 
for Fort Worth consumers, now- $2.10, to J 
approximately $1.78, it was reported. J. B. ah MATERIAL So 


Thomas, vice-president of the Texas Elec- 


Made by Fargo 
Manufacturing Co. 
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tric Service Company, said residential con- 
sumers now paying no more than the mini- 
mum bill of 50 cents will secure a reduc- 
tion of more than 12 per cent. The bill 
for the average consumer, he explained, will 
be 20 per cent below bills for the same 
service under the rate of January 1, 1937. 
The council, in accepting the new rate 
schedule, also passed a resolution with- 
drawing a notice of cancellation, issued by 
the old council, of the Texas Electric Serv- 
ice Company’s contract for furnishing power 
for pumping the city’s water and for light- 
ing the city streets. 


METROPOLITAN Epison Company has 
been ordered by the Pennsylvania Public 
Utility Commission to suspend the use of 
rates, charges, regulations and practices, 
contained in a supplemental tariff, which 
was filed by the company, for a period of 
six months from August 8, 1938, to Febru- 
ary 8, 1939. The order stated that the 
tariff supplement would increase the rates, 
whereby the rights and interests of the 
public may be injuriously affected. The 
proposed rates, however, will be considered 
in the general rate investigation now being 
conducted by the commission. 


Municipal Plants 


VaLpEz, ALASKA—Application for a loan 
of $35,297 and a grant of $32,703 for the 
construction of a municipal power plant 
has been filed with the PWA by Mayor 
C. J. Egan. Total cost of the project is 
$72,673. EE. M. Stewart of Fairbanks, 
Alaska, is engineer for the project. 


Et Dorapo, ArK.—At a special session 
of the City Council, members voted to aban- 
don plans to construct and operate a mu- 
nicipal light and power plant, to be erected 
with a $298,000 PWA grant and $365,000 
PWA loan. The vote was 4 to 3. The 
proposed nlant would have been operated 
in competition with the Arkansas Power 
& Light Company’s system. Under terms 
of the PWA grant and loan, the city was 
to have made an effort to purchase the sys- 
tem from the Arkansas Power & Light Com- 
pany, and in event the city was unsuccess- 
ful in this move, the money would have 
been made available for construction of a 
competing system. Expenditure of ap- 
proximately $2,500 to employ consulting 
engineers to gather necessary information 
concerning the project, is said to have 
been one of the reasons for the Council’s 
action in turning down the proposition. 


Primcuar, Towa—Iowa Supreme Court 
has given a decision in favor of the town 
in the case of a petition for an injunction 
to restrain the town from erecting an elec- 
tric light plant, thereby confirming the 
decision of the district court of last March. 
A special election had been held and the 
citizens had voted in favor of erecting the 
vlant and contracts for construction were 
let last November. 


Batesvitte, Miss.—Voters decided 216 
to 15, in a special election held recently, 
to issue $40,000 in bonds for construction 
of a power plant to distribute TVA power. 
The $40,000 will match a PWA grant of 
@ similar amount. 


Liserry, Mo.—City Council at a special 
session held recently voted unanimously to 
€ application to the PWA for a 45 per 
Cent grant to aid in financing the construc- 
tion of or to buy a generating plant and 


distribution system for a municipally owned 
t plant. 


NELsonvitte, Oxn1o—Columbus & South- 
em Ohio Electric Company is seeking a 
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© Steel Switching Tower 
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Montana, 
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@ The Schulman organization of erec- 
tion specialists has had more than 50 
years of experience in power line 
rehabilitation and construction projects. 
Trained crews and modern equipment 
for low-cost construction, in the quick- 
est time, are immediately available. 

Let us submit quotations and consult 
with you on your next requirements. 


TCHING STRUCTUF 


The ONE BEST WAY to Construct 
Your Concrete Manholes is with 


PENOTE secTionAL STEEL 
MANHOLE FORMS 


Built of Husky Steel they are INDESTRUCT- 
IBLE—Require no Skilled Labor—Are Quickly 
and Easily Installed and Removed—Are Flexible 
and Interchangeable—Permit Pouring Manhole 
Complete in ONE OPERATION—INITIAL COST LOW—NO 
MAINTENANCE EXPENSE. . 
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These are but a few of the many advantages to 
be secured by the use of these patented sectional 
steel forms—there are many others. If you are 
not using Penote Forms, you are missing an im- 
portant economy in Concrete Manhole Construction. 


Penote Forms are equally efficient in rebuilding and 
in sheathing excavations. Send us a list of your 
requirements—we'll tell you what is needed—quote 
you and gladly allow you to try a set of forms on 
approval—No obligation—Write to-day. 





THE CLEVELAND TRENCHER COMPANY 
20100 St. Clair Ave., Cleveland, Ohio 


(773) 109 









































TYPE CT; T-Connec- — 
tor with extended: 


oe for extra: 
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BUS SUPPORT CLAMP 


its tight 

e UH; perm! : 

\yenide fit at any ng e 
to steel structure 





SHUSHAN (New Orleans) AIR- 
PORT employs 200 K.W. Emer- 
gency Generator Set Driven by 
Sterling Viking 6-cylinder 425 
H.P., 1200 R.P.M. Engine, di- 
rect connected to 200 K.W. 
General Electric Generator for 
standby. 











Quick starting engines are needed to supply emer- 

ST A N D BY gery power when storms or mechanical failures 
interrupt utility current. Many Sterling Engines 

serve faithfully and ‘sensibly providing elec- 

POW E R tricity so quickly that the outage is scarcely no- 
ticeable. The data compiled as a result of these 


installations is available on request. 


STERLING ENGINE COMPANY 


Home Office and Plant Branch Office 
1270 NIAGARA STREET 900 CHRYSLER BLDG. 
BUFFALO, N. Y. NEW YORK, N. Y. 
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permanent injunction against the city te» 
prevent the municipality from issuing bonds 
with which to enlarge the present city 
power plant. 


CLEVELAND, OKLA.—By a vote of four to 
one city commissioners decided not to cal] 
a special election for a $70,000 bond issue 
to match federal funds to build a $140,000 
light plant. The bond issue would have 
forced $70,000 in bonds on property owners, 
and the commissioners were hesitant about 
placing this load on the taxpayers, even 
though there was the possibility that the 
plant might pay the indebtedness. 


BROWNSVILLE, TENN.—In accordance with 
a resolution recently passed by the City 
Commission in special session, citizens wil] 
vote September 15 on the proposed issuance 
of $104,000 in electric bonds for the pur. 
pose of building or buying a distribution 
system for the resale of TVA electric en- 
ergy. Under the terms of the resolution the 
bonds are not to exceed an interest rate of 
4% per cent. The money may be used to 
either build a new system or purchase the 
present holdings of the West Tennessee 
Power & Light Company, now serving the 
city, if a satisfactory price can be arrived 
at between the city and the company. Cost 
is estimated at $104,000. City Attorney 
Hugh L. Clarke filed application with the 
federal government for a grant and loan 
for this amount. 


WEATHERFORD, TEX.—Application for an 
allotment of $285.556 for the construction 
of a municipal electric light and power 
plant has been filed by Mayor Conrad F. 
Russell with the PWA regional office at 
Fort Worth. As an alternative, the city 
would purchase the existing plant of the 
Texas Public Utilities Corporation. 


Gatax, Va.—Voters have decided that 
they want a municipally owned electric 
power plant rather than continue as sub- 
scribers to the service supplied by the 
Appalachian Electric Power Company. 
By a narrow margin, citizens have ap- 
proved a bond issue of $158,000 to match 
a PWA grant of $129,000. which the Fed- 
eral government has approved for the erec- 
tion of a municinally-owned electric sys- 
tem. The Annalachian company has a 
franchise in Galax which does not expire 
until 1942. The bond referendum was op- 
posed by the power company in court, but 
its objections were overruled. 


WAYNESBORO, Va.—A movement, spon- 
sored by W. G. Elliott, a member of the 
City Council. to have a survey made as to 
the advisability of erecting a municipal 
electric system costing $275.000 was turned 
down by the citizens in a poll just con- 
cluded. In the face of opposition to the 
erection of a municipal plant, City Council 
had voted to get an expression from the 
citizens by sending duplicate postal cards 
to 1,046 accredited voters. When the poll 
closed a total of 362 voters had returned 
cards. The result showed that more than 
85 per cent of the voters were against the 
expenditure of $2,000 for a survey an 
about the same number indicated they 
would vote against a bond issue of some 
$275.000 were Council to decide in favor 
of going ahead with the proposal. 


Supertor, Wis.—City Council has voted 
to put to a referendum September 20 the 
question of purchasing the Superior Water, 
Light & Power Company properties for 
$4,189,000, the price set by the Public 
Service Commission. The voters wil! also 
be asked to decide whether they wish the 
Council to discontinue acquisition proceed- 
ings in the event they vote against the pur- 
chase price set by the commission in 1s 
recent order. 


ExectricaL Wortp + September |. 1938 








Laan wwe 





AS business paper publishers 
for over 50 years, Mc- 
Graw-Hill is uniquely equip- 
ped to offer complete, authori- 
tative direct mail coverage of 
Industry’s major markets. Ex- 
treme accuracy is maintained 
(guaranteed to 98%) and 
through careful analysis of 
markets, complete classification 
of companies and personnel, 
etc., the widest possible selec- 
Send for 
handy reference folder “Hun- 
dreds of Thousands of Rea- 
sons Why” which describes 
how McGraw-Hill Lists 
built and maintained. 


What Fields Do You 
Want to Reach? 


Aviation 
Bus & Electric Railways 
Civil Engineering and 
Construction 
Coal Mining 
Electrical Construction 
Electrical Industry 
Food Industries 
Metal Mining 
Metal Working Industries 
Process Industries 
Textile Industries 
Administrative Executixves 
Electrical Dealers & 
Wholesalers 
Mill Supply Houses 


Power Services 


tions are available. 


are 


Product Engineering & Design 
Production and Maintenance 
Radio Dealers & Wholesalers 
Radio Engineering & Design 


For further details, selections 
from above basic classifica- 
@ tions, counts, prices, etc., or @ 
estimates on special lists . . . 
ask any representative or 
write to 


T MAIL OFVISION 


-@ McGRAW-HILL PUBLISHING CO. 


330 W. 42nd STREET wiw yor. ay 





- . « Complete Lists Covering 


Industry’s Major Markets 
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Adapters Make Spare 
Bushings Interchangeable 
[Continued from page 43] 


cover, original bushing, normal oil 
level and internal parts affecting 
clearances must be obtained. De- 
tailed drawings using this data are 
made. These drawings are numbered 
and recorded on the apparatus loca- 
tion card. Any piece of equipment 
can be immediately located from this 
file. 

The adapters are designed from 
this information and are given a 


ie 





=, 


Fig. 6—From transformer to 
oil circuit breaker 


Oil circuit breaker records and bushing re- 
p.acements are carried the same as outlined 
for transformers. One of these pictures 
shows a transformer bushing and the neces- 
sary equipment for adapting it to an oil cir- 
cuit breaker. This scheme was worked out 
for emergency use only and is not used 
normally. The other picture shows the 
bushing and adapter assembled. 


company number stamped on with 
steel dies. Letters, preceding the 
company number, help _ identify 
them. Special bolts, washers, gas- 
kets, etc., are attached to the adapter 
if required. The accompanying il- 
lustrations, studied in their num- 
bered order, tell how the adapters 
are used and show clearly the flexi- 
bility of the system. 

This standardization of bushings 
is being done on all equipment from 
7,500 to and including 66,000 volts 
for the primary purpose of install- 
ing modern bushings on any-equip- 
ment that has a bushing failure. 


REA Finances New Project 


The Rural Electrification Adminis- 
tration recently allotted $15,000 to the 
Pioneer Rural Electric Co-operative for 
the construction of a locker-type com- 
munity refrigeration plant near Piqua, 
Ohio. This plant, which will take en- 
ergy from the co-operative’s lines, is 
the first to be financed with REA funds 
and will be st:cied as an experiment 
which may lead to widespread use of 
community refrigeration plants. 
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FOUND in B.R.” 
by Hundreds of Buyers 


Of Great Assistance—'"We 
make use of this book right along in 
our run of work, and find it of great 
assistance," writes Power & Light 
Company user from Penna. 


Keeps It on Desk—''! find it a 
very handy and useful book and am 
glad to have it on my desk for 
ready reference," writes Elec. Engi- 
neer of Power Co., in Ohio. 


Frequently Used —"My | 937 copy 
was frequently used. The improved 
binding, etc., for 1938 seems a worth- 
while improvement," writes a New 
York Power Company. 


Invaluable to Engineering Dept. 
—"The book is of invaluable assis- 
tance to us here in our Department," 
writes Engineer of Power & Light 
Co., in Washington. 


@ WHY NOT MAKE IT A HABIT, 


TOO? You'll find Electrical Buyers 
Reference tells you quickly and 
accurately what you want to know 
about thousands of products — 
made by hundreds of manufactur- 
ers. Make it your FIRST place to 
look for buying information. 





ELECTRICAL BUYERS 
REFERENCE 


Electrical World Edition 
Published Annually 


A McGraw-Hill Service 
330 W. 42nd St. New York, N. Y. 





(775) 111 
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Dirie Poles, Piling graded. Produced in our own forests, under 
aoe a sustained yield program. Prompt shipments 


— treated with 
OLMAN SALTS” 


JACKSON 


LOCKHART, 
A CROSSETT 


SPECIFICATIONS” 








Whether for heavy duty or rural service, 
“Dixie” POLES mect every requirement. 
They're all dense longleaf ye tie pine, 
straight and strong, properly seasoned and 


Dith on schedules of any size. Let us quote on 


your requirements. 


LUMBER COMPANY 


ALABAMA 


WATZLER Se TES DAN Sr Ry 


PAPER INSULATED 
VARNISHED CAMBRIC INSULATED 


TELEPHONE CABLE 

BARE COPPER WIRE AND CABLE 
WEATHERPROOF WIRE AND CABLE 
MAGNET WIRE 

TROLLEY WIRE 


KENNECOTT WIRE AND CABLE COMPANY 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


PHILLIPSDALE, RHODE ISLAND 


New York, 10 East 40th St. - Chicago, 140 South Dearborn St. - 


Cincinnati, Traction Bldg. 





Ranges Favored by Duke 

to Bolster Average Bill 
[Continued from page 42] 

would result in a better utilization 
of our system capacity. 

As a result we have already added 
about 3,000 water heaters to our 
line and provide completely auto- 
matic hot water service to these cus- 
tomers for about $3 a month. 

Again we proceeded upon the 
assumption of customer progression; 
that is, we are looking to those of 
our 25,000 present customers who 
have a refrigerator and a range as 
the most likely residential prospects 
for water heater sales. We are now 
selling one water heater for approxi- 
mately every two ranges, against our 
previous sales of one water heater 
for every three ranges. In our re- 
cent campaign on ranges and water 
heaters a $5 allowance was made for 
old water heaters actually displaced 
and a $3 bonus is paid to the em- 
ployees for names of prospects who 
are sold on electric water heaters 
during the campaign. In this cam- 
paign we decided it would be ad- 
visable to stimulate the sales of the 
water heater somewhat and therefore 
an additional load-building credit 
was included in salesmen’s commis- 
sion on water heater sales. 

This year in our annual range and 
water heater campaign prizes, con- 
sisting of seven trips to Chicago and 
cash, were made available to regular 
salesmen and $300 was set aside for 
the 50 co-operating employees whose 
efforts were most helpful in selling 
ranges and water heaters. More than 
80 employees of the company were 
winners of these prize trips and of 
the prize money. 

Reference to Table IT will show 
the result of our combined efforts 
in residential load building for the 
past five years. The average kilo- 
watt-hours per customer have been 
increased from 640 in 1933 to 840 
as of December 31, 1937, or almost 
30 per cent. Rate reductions com- 
bined with our load-building activ- 
ities have cut down the average rate 
from 5} cents per kilowatt-hour five 
years ago to 3.95 cents per kilowatt- 
hour in 1937, which is today below 
the national average. From the low 
point in 1935 of $32.40 per year per 
residential customer we have been 
able to make. real -progress in hold- 
ing residential bills above this level 
despite rate cuts by augmenting our 
load-building activities. 
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SHERMAN 


Or Low cost 
SAFE 
QUICK 


CONNECTIONS 


®@ tough bronze 
@ full thread 
engagement 
@ no sharp edges 
@ large or 
small head 












For primary, second- 
ary service, and 
transformer solder- 
less line taps. Bolt, 
spacer, and nut an 
integral assembly. 
Strong. 


SOLDERLESS 
SERVICE 
CONNECTORS 











Assembly 


WEDGE-GRIP 
CONNECTORS 





® For service entrance and all small wire 
connections, Simple 
construction. No lost screws—no con- 
nectors thrown away—no lost time. Two 
types of screw of tough bronze with cop- 
per body. Can be furnished in wide 
range of sizes to accommodate different 
wire capacities—#12 stranded to #4 
stranded. 


New, Economical, 


Get samples and Trade Bulletin No. 22. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICH. 





EvecrricaL Wortp + September 10, 1938 


Forced Air Cooling 
for Existing Transformers 
[Continued from page 49] 


The difference between the losses at the 
self-cooled rating and the forced air-blast 
rating is, therefore, 20,300 watts. 

Let it be assumed that the transformer 
had been supplied with a 22 to 1 ratio be- 
tween the copper loss and the core loss. 
the one 35,350 watts and the other 12,850, 
or a total of 48,200 watts at the self-cooled 
rating. At the forced air cooling rating 
the losses would be 62,800 watts copper 
plus 12,850 watts core, or a total of 75,650 
watts. In this case the forced air-blast 
equipment would be designed to dissipate 
27,450 watts 


Although the total losses are greater 
in the second case than in the first, 
the loss factor is the same. A definite 
division of losses is usually specified 
by the customer in order to satisfy a 
particular load cycle. In this first 
case the maximum efficiency would 
be at 83 per cent load, and in the 
second case the maximum efficiency 
would be at 60 per cent load, based 
on the normal self-cooled rating. 

In either of the above cases, if the 
transformer had suitable radiators 
and the usual copper-to-oil gradient, 
forced air equipment could be sup- 
plied to provide ample cooling for the 
334 per cent overload. If, however, 
the radiators were not suitable to pro- 
vide additional cooling by forced air, 
or if the copper-to-oil gradient were 
extremely high, the transformer might 
not be able to carry 334 per cent 
overload and still operate at a safe 
temperature. 


Capitalization of losses 


Although the ratio of losses plays 
an important part in the amount of 
overload a given transformer can 
safely carry, the capitalization of 
losses also has an important bearing 
on overload ratings and the economy 
of forced air-blast equipment. With 
the exceptions of cases involving 
emergency operation or occasional 
operation at extremely high ambient 
temperatures capitalization of losses 
demands serious consideration. 


Assume that the losses are evaluated at 
$200 per kw. core loss and $100 per kw. 
copper loss. As was found before, the cost 
of adding forced air-blast equipment to a 
5,000-kva., 115-kv. transformer to increase 
its rating 334 per cent was about $1,150. 
If this transformer had a low ratio of cop- 
per to core loss resulting in 20,300 watts 
additional copper loss, the total cost would 
have been $2,030. Adding this to $1,150 
results in an actual cost of $3,180, or $1.91 
per. kva., which is the actual cost per kva. 
for the capacity made available by the ad- 
dition of forced air-blast equipment. How- 
ever. if this transformer had a higher ratio 
of copper to core loss, where the additional 
copper loss was 27,450 watts, it would re- 
sult in a total cost of $3,895, or $2.33 per 





WHY PAGE P12 GALVANIZING 


means longer fence life—at no extra cost 





PAGE P-12 Galvanizing is guaran- 
teed to withstand 12 one-minute 
Preece Test dips—standard tests of 
corrosion resistance and galvanizing 
uniformity. This is twice the num- 
ber of test dips most former fence 
fabrics withstand. PAGE P-12 
double-thick Galvanizing applies 
not only to fence fabric, but to fit- 
tings, top rail and wing-channel line 
posts as well—a PAGE feature as- 
suring longer fence life at no extra 
cost. 


5 Superior Fence Metals Meet 
All Atmospheric Conditions 


To meet these various destructive 
air conditions PAGE FENCE is sup- 
plied in 5 master metals—Page P-12 
Copper-bearing Steel, Page-Armco 
Ingot Iron, Page-Alcoa Aluminum, 
Page-Allegheny Stainless Steel and 
Page genuine Wrought Iron picket 
fence. The metal best suited to your 
locality and purpose is impartially 
recommended by PAGE fence 
experts. 


FENCE FACTS FREE 


Mail the coupon. It will bring you 
illustrated booklet ‘‘Fence Facts”’ 
and refer you to nearest of 92 com- 
pletely responsible Page Fence Dis- 
tributors located throughout the 
United States for free consultation, 
expert fencing service and erection 
by trained crew. 


Page Fence is a prod- 
uct of the Page Steel 
& Wire Division of 
American Chain & 
Cable Company, Inc. 







PAGE FENCE 


Dept. EW9, Bridgeport, Connecticut 
Please mail me, without obligation, new 

Free Booklet, ‘‘Fence Facts,’’ and name of 

nearest associated Page Fence Distributor. 
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AMERICA’S FIRST WIRE FENCE + SINCE 18823 


(777) 113 





BUILD SECURITY 
INTO YOUR LINES 


SELECT THE RIGHT 
ANCHOR FROM THIS 
COMPLETE LINE 


Build lines that will stand 
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Regardless of the soil or 
guying conditions or the 
weight of the load there is 
an A. B. Chance anchor 
that will do the job and give 
ample protection against de- 
struction by sleet, ice, wind, 
snow or time. 


Some of the complete line of 
18 types and 75 sizes are: 


Never Creep, Chance Steel 
2 and 4 way Expanding, 
Wej-Lock 2, 3 and 4 w 
Expanding, No W: 
Screw, Swamp Screw. 
Chance Cone and Chance 
Rock Anchor. 


Specify Chance Anchors and 
be sure you're right. 


A CHANCE 


Fi 0 ANCHOR FOR 
EVERY JOB 
eoce 


A-B-CHANCE CO- 


CENTRALIA, MISSOURI 
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MAKE LINE REPAIRS IN SAFETY 
WITHOUT INTERRUPTING SERVICE 


FIELD DEMONSTRATIONS, 
MANUAL AND FILM PROVE 
SAFETY AND ECONOMY OF 


TIPS TOOLS 


A set of Tips Hot Line Tools will prove a 
valuable asset to any line crew. 

Tips traveling engineer will show you by 
demonstrations and movie presentations 
how Tips Tools will save men, time and 
money. 

He may be in your territory now. If not, 
the Tips Manual will help ‘till he arrives. 
Write: Dept. B. 


TIPS TOOL CO. 


DIVISION OF A. B. CHANCE CO. 
CENTRALIA, MISSOURI 
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kva. Both of these costs are lower than 
the $3 per kva. cost of the original trans- 
former. In neither of the above cases is 
included the cost of supplying power and 
maintaining service for the forced air-blast 
equipment, which, of course, must be added 
to obtain the total cost with forced air. 


Some companies have portable 
blower equipment which can be trans- 
ferred from one transformer installa- 
tion to another as conditions require. 
But however employed, a means of 
forced air cooling is a valuable acces- 
sory to many transformers. But al- 
though the information here pre- 
sented covers the general situation, to 
be safe the application should be 
checked for each individual case 
either by tests or by data obtained 
from the transformer manufacturer. 


New REA Allotments 
Total $13,175,600 . 


Among the 70 allotments for rural 
power line construction and wiring loans 
in 26 states totaling $13,175,600, re- 
cently announced by the Rural Elec- 
trification Administration, are the fol- 
lowing: 


ARKANSAS—Arkansas Power & Light 
Company, $100,000 to build 150 miles of 
line, 500 customers. 

CoLorapo—Bent-Prowers Rural Power 
Lines, Inc., $303,000 to build 269 miles of 
line, 778 customers, in Prowers, Bent and 
Otero counties. Delta-Montrose Rural 
Power Lines Association, $200,000 to build 
175 miles of line 550 customers, in Delta 
and Montrose counties. 

Georcia—Hart County Rural Electrifica- 
tion Association, $266,000 to build 226 miles 
of line, 1,001 customers, in Hart, Franklin, 
Banks, Elbert, Madison and Stephens coun- 
ties. Taylor County Electric Membership 
Corporation, $419,000, to build 454 miles 
of line, 1,689 customers, in Macon, Hous- 
ton, Chattahoochee, Crawford, Peach, Tay- 
lor, Marion, Stewart, and Talbot counties. 
Excelsior Electric Membership Corpora- 
tion $290,000 to build 293 miles of line, 
1,261 customers, in Candler, Bulloch, and 
Tatnall counties. 

IpaHo—Clearwater Valley Light & Power 
Association, $300,000 to build 264 miles of 
line, 767 customers, in Nez Perce, Lewis, 
Clearwater, Latah. Benewah, Shoshone 
counties, Idaho, and Whitman County, 
Washington. 

InDIANA—Steuben County Rural Electric 
Membership Corporation, $278,000 to build 
255 miles of line, 989 customers, in Steu- 
ben, LaGrange, and DeKalb counties. 
Wayne County Rural Electrification Mem- 
bership Corporation, $209,000 to build 173 
miles of line, 670 customers, in Wayne and 
Randolph counties. 

Iowa—Buena Vista County Rural Elec- 
tric Co-operative, $389,000 to build 369 
miles of line. 914 customers, in Buena 
Vista and Clay counties. 

KentucKy—Harrison County Rural Flec- 
tric Co-operative Corporation, $201,500 to 
build 184 miles of line, 758 customers, in 
Harrison, Pendleton, Bracken, Bourbon, 
Scott and Nicholas counties. 

Lou1s1ana—South Louisiana Electric Co- 
operative Association, $110,600 to build 


113 miles of line, 400 customers, in Terre 
oonne, Lafourche and Assumption parishes 

Micuican — Alger-Delta Co-operative 
Electric Association, $260,000 to build 227 
miles of line, 686 customers, in Alger, Delta 
and Menominee counties. Fruit Belt Elec. 
tric Co-operative, $688,000 to build 5538 
miles of line, 2,296 customers, in Cass, 
Berrien, St. Joseph and Kalamazoo coun. 
ties. Van Buren Electric Co-operative, $269... 
000 to build 239 miles of line, 479 cus. 
tomers, in Van Buren, Kalamazoo, Berrien 
and Cass counties. Oceana Electric Co. 
operative, $262,000 to build 244 miles of 
line, 799 customers, in Oceana and Mus. 
kegon counties. 

Minnesota—Fillmore Co-operative Elec. 
tric Association, $573,000 to build 520 miles 
of line, 1,322 customers, in Fillmore, Hous- 
ton, Winona, Mower and Olmsted counties. 
Stearns County Co-operative Electric Asso- 
ciation, $490,000 to build 450 miles of line, 
1,193 customers, in Stearns, Todd and Mor- 
rison counties. Nobles Co-operative Elec- 
tric, $356,000 to build 362 miles of line, 
868 customers, in Nobles, Murray and Cot- 
tonwood counties. 

MississipP1 — Southern Pine Electric 
Power Association, $593,000 to build 611 
miles of line, 2,566 customers, in Smith, 
Scott, Jeff Davis, Newton, Lawrence, Simp- 
son, Covington and Rankin counties. 

Missouri—Macon Electric Co-operative, 
$343,500 to build 341 miles of line, 1,083 
customers, in Macon, Charitan, Linn, Mon- 
roe, Randolph, Shelby and Suilivan counties. 

Montana—Flathead Power Company, 
$91,000 to build 71 miles of line, 335 cus- 
tomers, in Flathead County. 

New Jersey—tTri-County Rural Electric 
Company, $128,000 to build 111 miles of 
line, 385 customers, in Monmouth, Ocean 
and Middlesex counties. 

New Mexico—Farmers Electric Member- 
ship Corporation, $106,000 to build 117 
miles of line, 218 customers, in Curry and 
Quay counties. 

NortH Carotina — Rutherford Rural 
Electric Mutual Association, $112,000 to 
build 79 miles of line, 388 customers, in 
Rutherford, Cleveland and McDowell 
counties. 

PENNSYLVANIA—Southwest Central Rural 
Electric Co-operative Association, $225,000 
to build 181 miles of line, 589 customers, 
in Cambria County. 

Sout CaroLina—County of Greenwood, 
$93,000 to build 85 miles of line, 440 cus- 
tomers, in Greenwood County. ; 

TENNESSEE — Gibson County Electric 
Membership Corporation, $192,500 to build 
169 miles of line, 800 customers, in Gibson, 
Dryer, Obion and Weakley counties. 

Texas—Lamb County Electric Co-opera- 
tive, $161,000 to build approximately 175 
miles of line, 519 customers, in Lamb 
County. 

Vircinta — Mecklenburg Electric Co- 
operative, $215,000 to build 204 miles of 
line, 720 customers, in Halifax, Pittsylvania 
and Franklin counties. 

WasHincton—Benton Rural Electric As 
sociation, $54,500 to build 45 miles of line, 
134 customers, in Benton and Yakima 
counties. ‘ 

Wisconstn—Grant County Co-operative 
Rural Electric Association, $257,000 to build 
245 miles of line, 639 customers, in Grant 
County. : 

Wyominc—Lower Valley Power & Light 
Company, Inc., $177,000 to build 113 miles 
of line, 252 customers, in Lincoln and 
Caribou counties, Wyoming, and Bonneville, 
Idaho, and to increase facilities of generat 
ing plant and for other purposes. 

For wiring: 

Georgia, Mitchell County Electric Mem- 
bership Corporation, $6,000; Indiana, Rush 
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for extra 


STRENGTH 
STRETCH 


and DIELECTRIC 
SAFETY— 


Acme bias tapes 


BIAS 
exceed ot oe TAPES 


sile and dielectric strength. With plenty of 
stretch, they fit snugly into difficult spaces, 
and when the job is done, it is electrically 
safe. For all-around satisfaction, specify 
“Acme"! 


THE ACME WIRE CO., NEW HAVEN, CT. 


ACME WIRE PRODUCTS 


VARNISHED INSULATIONS—MAGNET 
WIRE COILS—CAPACITORS 


Acme 


THERMOLAIN 


for RADIANTS 
RANGES 


Here’s a heat resistant porcelain 
with exceptional strength, de- 
veloped to withstand sudden 
thermal changes. If you’re hav- 
ing trouble with breaking, chipping 
or cracking, put it up to STAR 
THERMOLAIN. Used _exten- 
sively also for rheostats and im- 
mersion heaters. Send blueprints. 


(780) 


Arsenic Plant Cuts Cost 
of Wood Treatment 

| [| Continued from page 51] 

} 


signed for minimum waste space. 
Several of these were made up in ad- 
vance to set side by side in the tank, 
thus permitting handling 15,000 b.ft. 
at a batch. 


Saturated solution used 


A saturated solution of arsenic tri- 
oxide, approximately 4 per cent by 


weight, is made up by sifting from 


100 lb. to 105 lb. of the powder into 
boiling water in a 300-gal. mixing 
tank installed for this purpose. Com- 
pressed air is introduced through a 
valve in the cone-shaped bottom to 
agitate the solution during the mixing 
process. When fully mixed the solu- 
tion is pumped to either the hot or 
cold storage tank, a 7,000-gal. charge 
of each being constantly maintained. 
A batch of timber is maintained in 
the 7,000-gal. hot bath for six hours. 
During this time steam is circulated 
through the coils to maintain tem- 
| perature, 206 deg. being the maxi- 
| mum obtainable with the equipment 
| used and elevation above sea level. 
| The hot solution is then drawn off 
to the hot storage tank, after which 
cold solution is pumped into the 
| treating tank from the cold storage 
| tank. During the cold arsenic bath, 
| which lasts four hours, cold water 
'is circulated through the coils to 
draw off residual heat, largely from 
the hot timber. 
A few runs under this procedure 
made possible a check of absorption. 
| This averaged 253 lb. of arsenic tri- 
oxide per 1,000 b.ft. 
| Seven men constitute a shift and 
| a complete operating crew, whose 
duties include handling the material. 
The third shift in 24 hours necessi- 
_ tates only one operator, all handling 
| operations being accomplished in the 
| two other shifts. Time to turn out 
a batch amounts to 12 hours, includ- 
ing handling, draining and filling, 
| etc. 


Unit cost held low 


Total plant cost was $12,000. Charg- 
| ing this whole cost to the lumber to 
_be treated for the one-flume job 

amounts to $2 per 1,000 b.ft. Cost 
| of operation, of which about one- 
| third is for materials, including fuel 
| oil for the boiler, and two-thirds for 

labor, amounts to $5 per 1,000 b.ft. 
| Obviously, if more material is 
| treated. the unit cost will drop. Even 


HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Volteges 


- o— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


ae ROR wa 8 on 2 


aa 


G e C e A e 
Lamp Replacers 
Lamp Base 
Removers 
Cartridge Fuse 
Tongs 
Switch Hooks 


Send for Catalogue 


We have been making 
safety tools for 20 years 


The G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 


TEEN OMSTIREE me A 
The new, completely revised 


1938 
McGRAW CENTRAL STATION 
DIRECTORY 


includes more than 800 
pages of detailed data on 
the light and power industry. 
Write for complete details 
McGRAW-HILL PUBLISHING CO. 
Catalog & Directory Division 
330 West 42nd St. New York, N. Y. 


SRC 
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if the benefits of arsenic treatment 
fali far short of expectations, the 
cost is sufficiently low to produce ap- 
preciable savings. 

Working with the arsenic seems to 
be less hazardous than aticipated. 
A few men, however, appear allergic 
to the chemical, developing skin ir- 
ritations and burns, similar to those 
from poison ivy, when working near 
the fumes or with the treated timber. 
Only three cases of occupational dis- 
ability were reported during the treat- 
ing operations, and by removing such 
men from this work no further 
trouble was experienced. A higher 
percentage of cases is resulting from 
handling treated timber during the 
construction operations, none of 
which has proved serious. 

As a prevention measure, workmen 
are instructed to wash hands and 
faces with a 10 per cent sodium thio- 
sulphite solution which is conveni- 
ently provided. Weaker solutions 
are furnished for use in eyes, throat 
and for internal use if necessary. 
During construction operation a first- 
aid man is constantly on the work to 
treat arsenic burns and to instruct 
workmen in the necessary hygiene. 
In cases of skin abrasions further 
treatment consists of applications of 
10 per cent zinc oxide ointment or 2 
per cent thiosulphite lanolin. 


Artificial cooling advocated 


In the design of another plant the 
advisability of artificially cooling the 
cold arsenic storage tank should be 
considered. Application of two baths 
in 24 hours results in considerable 
heat absorption from the hot timber 
and leads to difficulty in keeping the 
cold bath cold. With less variation 
in the size of pieces, on other work, 
it might be possible to effect savings 
by increasing the number of board 
feet treated per gallon of bath. 

In the particular job described only 
the timber sills, stringers and frame 
members not in contact with moving 
water were treated because of the 
possibility of leaching of the arsenic 
unless a fixing bath was used. Treated 
wood on the inside of other flumes 
has, however, been observed to be 
free from moss at points where ad- 
jacent untreated wood is moss cov- 
ered. This points to the possible 
‘conomy, on some flume jobs. of 
treating all the lumber used. 

At any rate, the low cost of this 
treatment indicates that economic ap- 
Plications may be numerous. 
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SPECIFIED BECAUSE OF 
PROVED PERFORMANCE 


@rapo Galvanized Steel Strand has earned its 
enviable reputation for long, dependable, economi- 
cal life by outstanding performances in actual 
service. That's why it so often is specified by 
leading utilities for the more important construc- 
tion jobs. The heavy, uniform, pure zinc coating— 
applied by the Crapo Process—is notable for its 
adhesion and ductility; its ability to withstand 
bending and twisting; its lasting resistance to cor- 
rosion. Both the finished strand, and the wire 
from which it is made, conform in every detail to 
the most rigid specifications for tensile strength, 
elongation, size, galvanizing and ductility. 

@rapo Galvanized Strand is readily available in 
all standard grades and sizes. Ask your Jobber, 
or write direct for technical details! 


aN 


INDIANA STEEL & WIRE CO. 
MUNCIE,INDIANA 


BIG ELECTRIC COMPANIES adopt 
STAPUT FAIRLEADERS as standard 


@ STAPUT FAIRLEADERS save money on in- 
stallation . . . cut labor time to 2 min. They 
last longer . . . 200 years under rigid lab. 
tests. Made of zinc to eliminate electrolytic 
action. Cadmium plated bolt and Wing nut 
hold them firmly. Special sizes, styles made 
to fit. Write TODAY for detailed description 
and list of large utilities using STAPUT 
FAIRLEADERS. 


Since 1826 


WM. B. BERRY CO. 
100 NORTH ST., BOSTON, MASS. 


We have several sales territories 
open and invite correspondence 
from sales representatives. 








“ANVIL” BRAND 
BLOCKS 


Linesmen find 
“Derfect”’ 
Metal Block 
gives best service. 
Send fer Cataleg E.W. 

covering full line. 
Western Block Co. 
Lockport, N. Y. 
NEW YORK CITY 


74 Murray St. 
CHICAGO 


LEACH (LR) RELAYS 
SINCE 1920 













Catalog on Request 
LEACH RELAY COMPANY 


34 N. Clinten St. . LOS ANGELES, CALIF. 
__26th St. NEW YORK CITY 
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Pole Top 
High Tension 
Switches 


A K-P-F switch merely 
consists of two deadends with 
a rigid jumper containing a 
contact so arranged that it 
can be opened and closed. 
This constitutes the NECES- 
SARY and SUFFICIENT parts 
of a disconnecting switch. 


KP-F ELECTRIC CO. 


855 Howard St. San Francisco 


THE SAFE ANCHOR 
FOR R.E.A. CONSTRUCTION! 


For long life and economy in annual 
maintenance costs, Everstick Anchors are 
first choice in rural electrification con- 


struction. Their safety and dependabil- 
ity have been proven on millions of miles 
of electric lines. 


ANCHORS FOR EVERY 
PURPOSE 


The complete line of 
Everstick Anchors of- 
fers three expanding 
types in a complete 
range of sizes and 
holding capacities. 
Also rigid type 
Cone Anchors in all 
sizes. Made of malle- 
able iron with its 
properties of 
strength, elasticity 
and rust resistance. 
Write for new bulle- 
tin “Everstick For 
Rural Electrification." 


* 


— 


THE 
EVERSTICK ANCHOR CO. 
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Sales Opportunities 


Miami, FrLa.—Florida Power & Light 
Company, Miami plans new transmission 
line from Lake Harbor, Palm Beach County, 
to Hooker Point and vicinity near Hendry 
County line. Also will make extensions in 
primary and secondary lines in parts of 
Western Palm Beach County, including in- 
creased service facilities. 


Muscatine, Iowa—Has plans maturing 
for extensions and improvements in mu- 
nicipal electric power plant, including ad- 
dition to present station, installation of 
new 7,0900-kw. turbo-generator unit and 
auxiliary equipment. Cost close to $480,000. 
Financing is being arranged through fed- 
eral aid. Young & Stanley, Inc., Muscatine, 
is consulting engineer. 


BONNEVILLE, Ore.—United States Engi- 
neer Office, Bonneville, receives bids until 
September 27 for two 60,000-kva., a.c. gen- 
erator units and complete auxiliary equip- 
ment for Bonneville hydro-electric power 
plant (Circular 19). 


STEWARTVILLE, Minn.—Has_ authorized 
surveys for proposed municipal electric 
power plant. Cost estimated close to $125,- 
000. Financing will be arranged through 
federal aid. Burlingame, Hitchcock & 
Estabrook, Inc., Sexton Building, Minne- 
apolis, Minn., is consulting engineer. 


Pautssoro, N. J.—Socony-Vacuum Oil 
Company, Inc., 26 Broadway, New York, 
N. Y., plans installation of motors and 
controls, switchgear, regulators and other 
equipment in connection with rebuilding 
portion of oil refining plant at Paulsboro, 
recently destroyed by fire. Loss estimated 
close to $500,000. 


CotumsBia, TENN.—Receives bids until 
September 14 for new municipal electrical 
distributing system, including transmission 
line for connection with high-tension sys- 
tem of TVA, from which power will be 
secured. Freeland, Roberts & Company, 
Third National Bank Building, Nashville, 
Tenn., are consulting engineers. 


THAYER, Mo.—Arkansas-Missouri Power 
Company, Blytheville, Ark., plans exten- 
sions in primary and secondary lines in 
vicinity of Thayer. Application has been 
made for permission. 


BLACKWELL, OKLA.—Receives bids until 
September 20 for extensions and improve- 
ments in municipal electric power plant, 
including switchboard units and changes, 
power wiring, air compressor, evaporator 
system, pumping machinery and accessories, 
generator air ducts and other installation. 
Cost about $207,000. Financing has been 
arranged through federal aid. Black & 
Veatch, 4706 Broadway, Kansas City, Mo., 
are consulting engineers. 


Brooktyn, N. Y.—Signal Corps Procure- 
ment District, Army Base 58th Street and 
First Avenue, Brooklyn, receives bids until 
September 20 for 50 switchboards (Cir- 
cular 31). 


Los ANGELES, CALIF.—Bureau of Power 
and Light has plans maturing for new steel 
tower transmission line from Boulder Dam 
hydro-electric power development of fed- 
eral government to city limits, about 240 
miles, and will begin work early in fall. 
Project will require about 9,000,000 pounds 
of copper conductor and 1200 steel trans- 
mission towers; it is estimated to cost close | 





1 
| 


to $13,000,000. This will be the third | 


transmission circuit for Boulder Dam power 
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Every phase of electrical 
maintenance and repair work 
covered in this NEW Library 


5 volumes 
of practical 
how-to-do-it information 


Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks, 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have whea 
anything goes wrong. Liberal use has bees 
made of practical data and practice in re 
pair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these metheds. 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 
—install all types of motor and generater 
units; 


—locate breaks in armature windings and 
do a workmanlike job of rewinding; 
—know just what is wrong with an elec- 
trical machine and take charge of in- 
stallation and maintenance work: 

—make accurate tests of switch boards 
and apparatus and correctly balance 
the power with the joad; 

—handle every sort of wiring job; 

—show competence, whether it be in the 
use of a Stillson wrench or a Wheat- 
stone bridge. 


New trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing, connecting, rewind- 

ing, installing and maintaining electri machin- 

the Library includes Stafford’s Troubles 
Electrical Equipment, a new book full of hel 
cuaaannee” information, special trouble-sh 
charts, explanation of symptoms and causes 
machinery troubles, specific remedies, etc. This 

revised library gives you the ability to handle 

bigger jobs with surety of results. 


10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 1 
you don’t want them at the end of that 
no obligation to keep them. On the other 
decide you want the help these books can give 
small monthly payments then, and im 4 short 
books are yours, right while you have been 
Send the coupon today. 


FREE EXAMINATION COUPON 


McGraw-Hill Book Co., Inc., 

330 W. 42nd St., New York, N. Y. 

send me Electrical Maintenance and Repair Libra: 
Senna ae telt ni eat 
books sa = you n 

$2.00 a month we $15.00 has been paid. Othi 
{ will return the books postpaid. 


Position 
(Books sent on approval in U. 8S. and Canada only.) 


———— 
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